ab 


LA 569/85 


Interesting 
Facets 


of chemical manufacture 
include the occurrence, 
from time to time, of unusual crystal 
“build-ups”. This photograph was taken in one 
of the many May & Baker laboratories producing chemi- 
cals for use throughout the world. 
There are now more than 650 M&8B brand laboratory chemicals 
available to cover the every day requirements of academic, industrial, 
and research laboratories. 


Detailed information is available on request 
M4&B brand Laboratory Chemicals and Reagents 


MANUFACTURED BY 


MAY & BAKER LTD 


DAGENHAM °* TEL: DOMinion 3060 EXT. 320 











Incidental information 


> Most analysts know about 1:10-phenanthroline and 

many use it for iron determinations. Not so many 
people seem to know that 4:7-diphenyl-1:10-phenanthroline 
is twice as sensitive as 1: 10-phenanthroline in the colori- 
There are several papers 
{nalvst, 1958, 83, 80 


metric determination of tron 
on the subject but the latest ts 


The reagent is also called Bathophenanthroline, and we 


make it 


* Then again, the substitution of methyl groups in the 

2:9 positions has the interesting effect of making the 
reagent insensitive to iron and we then have a selective 
and sensitive reagent for copper (see Anal. Chem., 1956, 


28, 1158). Hopkin & Williams make 2:9-dimethyl- 


Items O] 


' ryvyor.,. 4 
rriccre cA 


laborator\ 


] 


notebook 


1:10-phenanthroline (sometimes called Neo-cuproin). 


F One does not think of sulphate as a radical one car 

determine absorptiometrically, but this is now possible 
for low concentrations. Barium chloranilate is the reagent 
and there are two papers on the subject inal. Chem 
1957, 29, 281 and Anal. Chem., 1958, 30, 202 Hopkin & 


Williams make it 


> Hopkin & Williams Ltd. were also early off the mark 
with supplies of the remarkable new colour-producing 
reagent 3-aminomethylalizarin-NN- 
diacetic acid, described by Belcher, Leonard and West 
(Talanta, 1959, 2, 92) 
available from stock 


for fluoride ions, 


This important reagent is already 


FINE CHEMICALS 


for research and analysis 


HOPKIN & WILLIAMS LTD., 


Branches: London, Manchester, Glasgow. 


CHADWELL 


HEATH, ESSEX, ENGLAND 


Agents throughout U.K. and all over the world. 
TAS HW.6 








ITREOSIL pure rusep siuica 
LABORATORY WARE 





@ Highly resistant to thermal shock. 
@ Completely inert to all acids except hydrofluoric. 
® Standard equipment for ashing determinations. 
@ For repeated use up to 1050°C. 

Leaflets available on request. 


We also manufacture an extensive range of Vitreosil Industrial Ware 





THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6, WALLSEND, NORTHUMBERLAND Te, Wallsend 62-3242/3 


LONDON: 9 BERKELEY STREET, LONDON, W.1. Tel. Hyde Park 1711/2 
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are also makers of 


BRUSHING Machines 


NEEDLE Sharpening Machines 
U.V. LAMPS 


SEE IT at 


the Exhibition 


(Laboratory Apparatus & Materials) 


Make a point of visiting— 
STAND No. 31 


The LEEC Precision Incubator stands up to 
the closest scrutiny on Performance, Price 
and Appearance. This is your opportunity 
to see and inspect this outstanding and 
immaculate Laboratory Incubator. 








ca Temperature variation less than 0-5°C throughout the 
entire chamber at 37°C. A sensational development! 


© Automatic interior lighting—simple access to indicator 
bulbs and mains voltage setting. Four shelves. Only 
200 Ib. in weight 


ee Price £85 .10 . O—delivery four weeks. Many other 
features and advantages 


[it EE C | PRECISION 


LABORATORY INCUBATOR 


SE Write for detailed brochure from the Makers— 
LABORATORY: ELECTRICAL 
ENGINEERING CO. 


71-73 Goldsmith Street, Nottingham, England 


Telephone : Nottingham 48331 





LABORATORY PRACTICE JUNE 1960 








Catapults, ballistas...and lon Exchange 


Ingeniously contrived 
ballistic missiles were 
weapons of war even two 
thousand years ago. 

Tacitus speaks of beating off 
the Barbarians with 

stones and spears out of 
ballistas. 

How much pleasanter the 
world would be if 

scientific talent were 
devoted merely to such 
beneficial research as 
resulted in the Deionisation 
method for the production 


of conductivity water. 


For teaching, technology and research 
the Elgastat provides ultra-pure water 
at a turn of the tap 


Elgastat distributors | ATLAS NIGERIA LIMITED 
6 LABINJO LANE, P.M. BAG 2120 


" NIGERIA | tacos 


Telephone: 20320 


A ND GHA NA Cable: Transatlas Lagos 
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chacun a son gout 


Every man to his taste. And the taste of some ancient 
peoples was to imbibe beer through reeds or tubes. 
The ladies of the Sumerian court were allowed 

three quarts of it daily, but the humble workmen had 
to be content with a couple of pints of malt liquor. 
Brewing and wine-making played an important part in 
the development of chemical technology and led to 
the elaboration of methods of distillation, 

culminating in the Coffey still. 

Water also may be purified by distillation, but the 
discriminating technologist is now inclined to reject such 
a cumbersome process in favour of deionisation. 


The Elgastat provides ultra-pure water instantly from tap. The 
quality is superior to triple distillate. Laboratories throughout the 
world rely on Elgalised water for their work. 














Elgastat GLASINDUSTRIE PIETERMAN N.Y. 


DISTRIBUTORS FOR NIEUWPOORTWEG 12, SCHIEDAM 
N TELEPHONE: 010-69269 
HOLLA p CABLE: ‘GLASMAN‘ SCHIEDAM 
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announce the new 
VAI) GORE OIES 


WITH THE FOLLOWING 
OUTSTANDING FEATURES 


Complete automatic picture brightness 
control 

Pancratic projective permits a 
continuous magnification change without 
need to refocus or alter eye-pieces. 

Up to ten viewing screens can be 
simultaneously run off the one unit 
Possible magnification of 20,000 x on 
viewing reen, 

Ideal for teaching and studies of 

living cultures. Phase-contrast, 
polarizing and fluorescent « 

Suitable for examinations in 

invisible light and particularly 


advisable for radio-active and infectious 


eqeniparadt 


| 
| 
| 
| 
| 
| 


AND COMPANY LIMITED 


DEMONSTRATIONS DAILY AT ourstand 54 Laboratory Apparatus and 
Materials Exhibition, Royal Horticultural 
Society's New Hall, Westminster, June 20th/23rd 


WRITE FOR FULL DETAILS FROM 

DEGENHARDT & COMPANY LIMITED 

6 CAVENDISH SQUARE - LONDON - W1 
Telephone: LANgham 6097 (4 lines) 


June 1960 


ARL > 


Sole British Agents for Carl Zeiss 
Western Germany 
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Ideal for all complexiometric titrations in- 
OF ineerest a s— volving colour change, including calcium, 
calcium magnesium, fluorides, etc. 


MEDICINE p h ded f 
otentiometric attachments are provided for 
AGRICULTURE the micro-determination of chloride. 


FOOD ' 
Speedy, accurate results are obtained inde- 
METALLURGY pendent of the vagaries of the human eye. 


WATER ANALYSIS ‘EEL’ Micro Pipette, with necessary supports, 
CERAMICS is available to assist in determinations in- 


RESEARCH volving micro quantities of solution. 


Economically priced, the instrument sets a 
high standard of performance. 


Send for free technical details 


EVANS ELECTROSELENIUM LTD 
SALES DIVISION 94 . ST. ANDREW’S WORKS . HALSTEAD . ESSEX 


SALES & SERVICING AGENTS THROUGHOUT 
THE WORLD 


LABORATORY PRACTICE JUNE 1960 





> Gai7-\oggle}, 
rN 1? 
DISTILLATION 
UNITS 


© Perfect heat transfer 

© Accurate temperature control 

© Maximum safety 

® Minimum attention required 

Extraction Units are available with three or six recesses, 
accepting flasks up to 1,000 ml., and a controller and 
indicator lamp for each recess. Non standard units can be 


supplied to meet any requirement. 
SERIES:— ME. MM. MQ. 


Macro-Kjeldahl Units are supplied for six tests accepting 
flasks up to 800 ml., with a controller and indicator 

lamp fitted to each recess. Units with two recesses are also 
available. All units are equipped with adjustable flask 

rests and are suitable for rack mounting. 





Micro-Kjeldah! Digestion Units constructed of acid resisting 
material are the most compact apparatus available. 

Fume tubes are fully adjustable for height and angle. 
Available from all Laboratory Supply Houses 

Please request literature 


Visit Stand No. 35. Laboratory Apparatus & Materials Exhibition, 
Royal Horticultural Hall, June 20th—23rd. 


. £lectrothermal 


ELECTROTHERMAL ENGINEERING LTD 


270 Neville Road London £7 Telephone GRAngewood 9911 
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FIRST IN THE FIELD! ! 


THE VACUUM OVEN 
with the 
FIBREGLASS BODY 


EFFICIENCY, WITH HIGH PERFORMANCE AND 
LONG TERM RELIABILITY. 


A new design to meet all modern requirements in 
providing accurate temperature control, with simple 
operation. 


(Please write for details). 


Model No.1 12° diameter = 12° long 
with two shelves providing 
working area of 250 sq. ins. 


Model No.2 143" diameter « 20° long 
with two shelves providing 
working area of 520 sq. ins. 


SUBMERSIBLE 
PUMPS 


(All submersible parts in stainless steel). 











MIXING THREE MODELS 
PUMPING AVAILABLE 
CIRCULATING 
EMPTYING (Please write for details). 








WE WELCOME YOUR ENQUIRIES 
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Professional jargon 


The celebrated ziggurat at Baby- ey 
lon, the ‘Tower of Babel’, was a 
known to the local inhabitants 

as Etemenanki, a name implying 


that the structure formed a 

link between earth and heaven. 

According to Genesis, the 

interruption of the building 

operations by divine intervention 

led to a confusion of language 
so that the builders did not seaenetene ¢, 


sunanet 
understand one another's speech. ‘digi 


Specialization has led to a babel 
of tongues among scientists, 
each field having its 


professional jargon. But 
technologists of all persuasions 


agreed in recognizing the 
outstanding merits of the 
deionisation method of 








obtaining conductivity water. 


The Elgqastat provides ultra-pure water 
for research, teaching and industry 


at a turn of the tap 


Elgastat lan Wilson (Pvt) Limited 
34 MAFEKING ROAD, BELMONT INDUSTRIAL 


ESTATE, P.0. BOX 8199, BELMONT, BULAWAYO 
SOUTHERN RHODESIA Telephone: Bulawayo 5525 Cables: ‘SON WIL’ 


distributors for 
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progress in 
polarography 


* Speedy, direct or derivative 
operation 


¥% Direct reading from scale 
eliminates geometrical con- 
struction 





%& Greater resolution due to 
formation of Peaked Polaro 
grams 


%& Polarograms reproduced 
every seven seconds 


& ‘ncreased sensitivity enables 
accurate determinations at 
concentrations of fractions of 
a microgram per millimetre 





with the cathode ray polarograph 


you have the ultimate in Polarographic technique, 
without undue complexity of control. Suitable 
for research or routine, it is supplied complete 
with its Electrode Stand, which includes a thermo- 
statically controlled tank, provision for simul- 
taneous degassing of the three cells and easy means 
of raising and lowering the electrode in the solu- 
tions under test. Camera attachments are also 
available. We offer an applications advisory service 
together with demonstrations on your own samples. 


SOUTHERN INSTRUMENTS 


ANALYTICAL INSTRUMENTS DEPT. OF SOUTHERN INSTRUMENTS LTD., CAMBERLEY SURREY 
Telephone: CAMBERLEY 340! (7 lines) 





Send now for ‘Trace Techniques’ containing 30 new polarographic methods. 
Price 25/- post paid. (U.K. only). 
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JUNE 


FOR PROGRESSIVE LABORATORIES 


WE ARE EXHIBITING on Stand 44 
where you can also learn more 
about the comprehensive range of 
OXOID Culture Media and other 
Laboratory Products. 





1960 


eee eeeeeeene 





A MICROBE COULD 
DESTROY A MISSILE 








GUIDED MISSILES depend for their accurate fun 

tioning on incredibly sensitive and delicate in 
struments. Their mechanisms are machined to 
within one millionth of an inch. Therefore, if 
even the most minute particles get into the 
hydraulic control system, a failure could occur 
when the missile is fired. Consequently, micro 
filtration of the hydraulic fluid is essential and, 
as a check on its efficiency, increasing use is 
now being made of Oxoid Membrane Filters 

These filters, made of Cellulose Acetate, have a 
pore size of 0.5 to 1.0 micron and will permit rapid 
filtration of fluids and gases. 

Oxoid Membrane Filters were primarily de 
veloped for the bacteriologist and are widely 
used for the bacteriological examination of 
fluids and in sterility testing. A range of special 
Oxoid culture media for the membrane filtra 
tion technique will shortly be available. 


MEMBRANE FILTERS 


For information about OXOID Membrane Filters and 
the new OXOID range of membrane filtration media 
in tablet form, write to: The Oxoid Division of Oxo 
Limited, Thames House, Queen Street Place, London, 
E.C.4 (Centra! 9781) 
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The Elgastat 


FOR ULTRA-PURE WATER AT A TURN OF THE TAP 





OVERSEAS DISTRIBUTORS 


AUSTRALIA 

H. B. Selby & Co. Pty. Ltd., 

393 Swanston Street, Melbourne C.| 

And at Adelaide, Brisbane, Hobart, Perth, Sydney 


BELGIUM 
Ets.|!Medi-Labo, Rue Berkendael 109-111, Brussels6 


CANADA 


Perutz Limited, 1 Newman Street, London, W.1 


DENMARK 


Buch & Holm A/S, Salvgade 34-36, 
Copenhagen K. 


EAST AFRICA 
Sciex (East Africa) Ltd., P.O. Box 30199, Nairobi 


EIRE 
Thomas H. Mason & Sons Ltd., 
5 & 6 Dame Street, Dublin 


FRANCE 

Zivy & Cie, 29-31, Rue de Naples, Paris 37 
GERMANY 

Perutz Limited, 1 Newman Street, London W.1 
ITALY 


Ing. A. Rastelli eC, 
Via S. Martino Della Battaglia, 31 Rome 


INDIA 


Perutz Limited, 1 Newman Street, London W.1 








HOLLAND 
Glasindustrie Pieterman N.V. 
Nieuwpoortweg 12, Schiedam 


NEW ZEALAND 
Geo. W. Wilton & Co. Ltd., Box 1980, AucklandC.| 
And at Wellington 


NIGERIA & GHANA 


Atlas Nigeria Ltd., 6 Labinjo Lane, 
P.M. Bag 2120, Lagos 


NORWAY 
Reidar Holmsen A/S, Kr. Augusts gt. 23, Oslo 


PAKISTAN 


Perutz Limited, 1 Newman Street, London W.1 


SOUTH AFRICA 

Taeuber & Corssen (Pty.) Ltd., 28 Thorpe Street, 
Selby, P.O. Box 1366, Johannesburg. 

And at Cape Town, Durban, Port Elizabeth 


SOUTHERN RHODESIA 

lan Wilson (Pvt.) Ltd., 34 Mafeking Road, 
Belmont Industrial Estate, P.O. Box 8199, 
Belmont, Bulawayo 


SWEDEN 


Perutz Limited, 1 Newman Street, London, W.1 


SWITZERLAND 
N. Zivy & Cie, S.A., Spalenring 164, Basel, 9 


ELGA PRODUCTS LIMITED 


LANE END, BUCKINGHAMSHIRE 
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SaaS 
STOPCOCKS ~— 
AP US 2 
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ALTER IDEM 


Bi /NITIE|RIM[E|Y 


~ G.SPRINGHAM CO, LTD 


HARLOW ESSEX 
HARLOW 24108 


























LIGHT’S 
1960 LIST 


CATALOGUES 
OVER 5,000 
CHEMICAL 
SUBSTANCES 
FOR THE 


ORGANIC CHEMIST 
BIOCHEMIST 
HISTOCHEMIST 
PATHOLOGIST 
BACTERIOLOGIST 
ANALYST 
METALLURGIST 
PHARMACIST 
PHYSICIST 
PHYSIOLOGIST, etc. 


This Catalogue includes— 


AMINO ACIDS PEPTIDES 
ENZYMES NUCLEOTIDES 
NUCLEOSIDES 

PYRIMIDNES 

PURINES PYRIDINES 
PORPHYRINS 

SILANES SUGARS 
CARCINOGENS 
INTERMEDIATES 
ANTIOXIDANTS 

METAL HYDRIDES 
STEROIDS ALKALOIDS 
ION EXCHANGE RESINS 
FILTER AIDS DESICCANTS 
RARE EARTHS 

HIGH PURITY METALS 
ALKYL METALS PROTEINS 
CHELATING AGENTS 
CAROTENOIDS 
SCINTILLATORS 
ORGANOFLUORS 
ANTIBIOTICS 

COENZYMES 

PLANT HORMONES 
PHOTOSENSITIZING DYES 
ANALYTICAL REAGENTS 
SURFACTANTS 

VITAMINS MONOMERS 
SYNTHETIC DRUGS 
DIAGNOSTIC REAGENTS 
PRECIOUS METAL CATALYSTS 
FATTY ACIDS GLYCOSIDES 
HYDROCARBONS OLEFINS 





Already we have added the following : 


n-Acetyl-3,5-di-iodo-L-tyrosine ; 

n-Acetyl-3,5-dinitro-L- -tyrosine ethyl ester 

N-Acetyl-L-leucine hp eee 

L-Alanyl glycine 

L-Alanyl-L-phneylalanine 

p-Arginine hydrochloride 

N-Benzoyl-glycine amide (hippuryl- amide) 

Benzoyl-glycyl-L-phenylalanine 

CBZ-Glycyl-L-glutamic acid 

CBZ-Glycyl-L-leucine 

CBZ-Glycyl-L-tryptophane . 

CBZ-.-Tyrosyl-glycinamide 

Chloroacetyl-pL-alanine 

Chloroacetyl-L-leucine 

Chloroacetyl-L-isoleucine 

p-Citrulline 

L-homoCysteine thiolactone HCl 

p-homoCysteine thiolactone HCl 

L-Cystine-di-B-naphthylamide (est of oxytocinase) 

Dehydro ascorbic acid 

Denteroporphyrin IX 

Glycyl-L-aspartic acid 

Glycyl-L-glutamic acid 

Glycyl-L-histidine HCI].2H 20 

Glycyl-L-methionine 

Glycyl-pt-norleucine 

Glycyl-L-phenylalanine amide acetate . 

Glycyl-p-threonine 2H 20 

Glycyl-L-threonine 2H 20 

Glycyl-L-tyrosyl glycinamide 

Glycyl-L-valine 

Hyaluronidase (700 i.u..mgm) . 

4-Hydroxy methyl! imidazole HCl . 

L-Leucyl glycyl glycine 

L-Leucyl-L-leucine 

p-Ornithine mono HCl 

pL-Phenylalanyl glycine 

Quercitrin (quercetin-3- rhamno-side) . 

Ribonuclease-oxidised (200 mgm amps) 

Scillaren A = 

B-2-Thienylserine ‘i 

Uricase, ex hog liver, lyophilized powder 2000 
units / gram) 

Poly-L-alanine 

Poly-benzyl-L-glutamate 

Poly-carbobenzoxy-L-lysine 

Poly-t-glutamic acid, sodium salt monohydrate 

Poly-t-leucine 

Poly-L-lysine hydrobromi de 

Poly-L-pheny! alanine 


60/-G 
45/-G 
80/-D 
98/-G 
360/-G 
89'-G 
90/-D 
360/-G 
250/-G 
130/-G 
175/-G 
262/-G 
60/-D 
125/-G 
57/-G 
195/-G 
86/-G 
120/-G 
152/-G 
55/-G 
110/-G 
82/-G 
197/-G 
105/-G 
210/-G 
53/-G 
310/-G 
128/-G 
130/-G 
420/-G 
121/-G 
210/-G 
25/-G 
292/-G 
365/-G 
170/-G 
112/-G 
56/-H 
950/-A 
395/-G 
105/-G 


122/-G 
240/-G 
100/-G 
150/-G 
240/-G 
105'-G 
360/-G 
245/-G 


You should have had your copy, but if it has gone astray telephone Colnbrook 2262 or write 


L. LIGHT & COMPANY LIMITED 


COLNBROOK 


BUCKS : 


ENGLAND 
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y Success 
Story 


We are a young, independent, energetic 


company geared to and associated with a high 


powered growing organisation and our success 





story is that we have trebled our sales since 1956 








simply by giving a first class personal service 


plus highly competitive prices 


Scientific 


Main distributors for Quickfit 
& Quartz, E-Mil, Pyrex, etc., etc 


Advisory and drawing office 





service for laboratory furniture 


and installations 


Sole agents for metallurgical 


and electronic equipment 


SCIENTIFIC FURNISHINGS LTD 
POYNTON CHESHIRE 
Telephone: POYnton 2815 & 2776 
Southern Branch 
West Hampnett Road, Chichester, Sussex 


Tel: Chichester 4703 


June 1960 LABORATORY PRACTICE 





Equip for efficiency - equip with CYGNET 


Chosen for its progressive design 
and superb craftsmanship 
Cygnet Laboratory Furniture 
has been specified by many 
leading educational and industrial 
establishments including the 
Laporte Titanium Company. 

If you are planning a laboratory 
our technical staff will be 
pleased to help. Their wide 
experience enables them to 
design a laboratory specifically 
suited to your requirements 
which combines maximum 
efficiency with minimum cost. 
Make a point of visiting 
Stand No. 57 to discuss your 
laboratory and see our 


wide range of standard units 


SOME RECENT 


IMPORTANT 
CONTRACTS 


CYGNET JOINERY LTD - HIGHER SWAN LANE 





see CYGNET on 


ay 


STAND NO 


MANCHESTER COLLEGE OF SCIENCE & TECHNOLOGY 

NATURAL SCIENCES BUILDING, UNIVERSITY COLLEGE, SWANSEA 
Architects: Sir Percy Thomas & Son, F./ A.R1.B.A 

UNILEVER LTD., PORT SUNLIGHT 

BIOPHYSICS DEPARTMENT, UNIVERSITY COLLEGE LONDON 


Stages 1, 2, 3and 4 
Architects: H.O. Corfiato, F.R.1.B.A., F.S.A., S.A.D.C., Hon. F1LB.D.& 1 


WEST WING CHEMISTRY BLOCK, U 4 tart ¥ OF SHEFFIELD 
Architects: Gellins, Meloin, Ward & Partners, F/) A.R1.B.. 

THE BOWATER PAPER CORPORATION LTD., NORTHFLEE! 
Architects: Farmer & Dark, F/F.RAI.B.A 


*artners 


BOLTON - LANCS 


Telephone: Bolton 10140 (10 lines) 


CN ee 


360 


Wi Spy EEE te FE Siggy 4 
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THE 
LABORATORY 
GLASSWARE 


FOR 


THERMAL 4 


MECHANICAL 
CHEMICAL 


STRENGTH 


Prove it by testing it 


Deliveries are prompt—prices 
very competitive—Save time 











and money— 





BUY MONAX NOW! 


JOHN MONCRIEFF LTD., PERTH, SCOTLAND 
London Office: 30 CURZON STREET, W.1 
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Stand 32 
LABORATORY APPARATUS & MATERIALS r] a 
/@ 


EXHIBITION an d see t 


Royal Berlin Porcelain; the world’s finest, 
Sad unequalled for its high resistance to 


thermal shock and close texture. 


Come 


Jena Glassware; the satisfying result of continuous 


research, combined with the hand of the craftsman 


— 
The Anderman Stirrer. High torque at all speeds 
obtained by the use of auto-transformer control. 
Speed range 60-—7,000 r.p.m 


Merck Chemicals & Indicator Papers for the chemist 


who needs and deserves the best. A range of over 


5,000 reagents 


Refractory Tubing & Shapes for all high temperature 
work including furnace tubes, pyrometer sheaths, 


threaded tubes and crucibles. 


ANDERMAN & Co. LTD 


Battlebridge House, 87-95 Tooley Street, London, S.E.1 Tel. HOP 1169 
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STANTON 


now introduce 


CONSTANT 
LOAD 


into the design of their UNIMATIC single pan balance 
After exhaustive experiments and tests they are now 
able to offer the balance based upon the principle of 
weighing by substitution as an alternative to the already 
well established equal arm ‘Ultramatic’ balance. The 
new Model avoids errors due to inequality of lever 
arms and slight variations in sensitivity due to major 
changes in load 

Ihe Stanton synthetic sapphire knives and planes give 
longer life and the grouped controls at bench level 
simplify operation 


THE BEAM is pressure die-cast of a special alloy in 
H-section and it is buoyancy corrected and stress 
relieved 

THE ARRESTMENT is jewelled, and based on conc 
vee and plane principle and operated by a large diameter 
cam which results in safe beam release without the 
addition of further mechanical devices or safeguards 
WEIGHT LOADING is to 200 g. and incorporates 
a taring device to 100 g. with a net range of 100 g. after 
taring 

CONTROLS are grouped conveniently at bench level 
allowing even unskilled persons to acquire speed of 
weighing easily and quickly 


STANTON © FAST © STURDY 
© SAFE © SIMPLE 


a Send for this informative leaflet 


STANTON INSTRUMENTS LTD. 


SINGLE PAN BALANCE 119 OXFORD STREET, LONDON, W.1 


Tel.: GERrard 7533 
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We use -and misuse all kinds of our own 
equipment our own laboratories. So when we 
design and manufacture for vou, we incorporate 

ideas and improvements that are fed back from a 
resident panel of keen critics whose only interest 
lies in getting the best equipment possible for the 
job in front of them. Here are a few of 
the items in which you reap the benefit of 

their influence and experience 
Stabilised Power Units 
These units are manufactured to tight 
specifications and offer an extensive range of 
stabilised outputs. They incorporate a number of 
additional facilities and are all designed for 
standard 19-in. racking or bench use. We'll be 
happy to send you our latest catalogue describing 
this equipment and giving all the essential facts 
about it for ordering. Make a note of these 
associated Siemens Ediswan products; we invite 
you to send for literature or fuller information 
about those that interest you 

‘Clix’ Radio and TV Components— 

Valve Holders, Plugs, Sockets, Screening Cans, etc : 

PTFE Insulated Instrument Wire 
In 11 colours (and w th trace). Conforms to 
Sections B & G of Specification 

EL. 1930 Ministry of Supply (Air) 


this space 


this is where you will be fitting your latest item 


of laboratory electrical equipment ; whatever goes here 


must be above suspicion. So when you come to fill 
this space, think in terms of Siemens Ediswan 


oa (Se) we eons, 


heer one 
-* 


Stabilised Power Unit Type R.1095 

(1) Continuously variable highly 
stabilised D.C. output between 120 
and 250 volts. Load 0-50 mA 
Unstabilised centre tapped 6.3 volts 
A.C. supply at 3 amps 
10 volts mains change or 0-50 mA 
load change result in less than 
0.15V change of output which ts 
effectively independent of mains 
frequency and waveform 
Less than 32 under all conditions 
Approximately 2mV R.M.S. with either 
positive or negative terminal earth 


Outputs 
Stability 


Output Resistance 
Ripple 


Low Frequency Oscillator Type R.2125 

For testing, calibrating and setting up amplifiers 
vibration recorders, wave analysers and oscilloscopes 
Frequency Range les -130 Kes 

Frequency Accuracy: 2", 

Output Sinuso:dal. Balanced push-pull, 50 
volts p-p. Maximum On open circuit 
Sx 20dB steps plus 0-20dB 
continuously variable. 

Output impedance 6000-0-6000 

Bench or 19-in. rack mounting 


LABORATORY ELECTRICAL EQUIPMENT 


Attenuator 


Associated Electrical industries Ltd 
Radio and Electronic Components Division 
PO 17,185 Charing Cross Road, London, W.C.2 


GERrard 8660. Telegrams: Sieswan Westcent London 


Tel 
crc 17/16 
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the most sensitive 


and accurate 


PEN 
RECORDER 


now available 














The clear definition of this square-wave trace 
shows the remarkably accurate results which 
can be obtained with the Savage and Parsons 
six or eight channel pen recorder. Designed for 
use with suitable electro-mechanical pick-ups, 
this instrument will record strains, pressures, 
flow velocities and temperatures. Six or eight 
variables with a frequency of 0-100 c.p.s. may be 


recorded continuously on 8 in. paper. 


Please write for publication 


SAVAGE AND PARSONS LIMITED 
WATFORD HERTFORDSHIRE ENGLAND TEL: WATFORD 26071 
TATIC & DYNAMK TRAIN RECORDER 
NNEL RECORDING CAMERA RESISTANCE THERMOMETERS 
TATIC LOAD PLOTTER PR? 
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LABORATORY SERVICE OUTLETS 


For the past 60 years 

Marklab fittings have 

’ been giving reliable 
service to Uni- 

© COLD WATER versities, 
Hospitals, 

Technical 

Colleges, 

and Research Labor- 


® HOT WATER atories, in every part 


of the world. 


SEE US ON 
STAND 


O-. - 
14 
LABORATORY APPARATUS 
© VACUUM 


& MATERIALS EXHIBITION 
COMPRESSED 
AIR 





CANNOCK - STAFFS - ENGLAND 
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a new series of 


CATALIN 
MOLECULAR MODELS 


This new series is intended as a visual aid for the teaching ol! 
inorganic chemistry, and may be used in conjunction with Catalin 
Covalent models. The individual ions are dimensioned in accord 
ance with Paulings concepts, and are made toa scale of l om.~1 A. 
They are coloured characteristically, the electro positive ions 
by opaque colours and the electro negative ions by transparent 
colours. These models can be supported on fixed bases as illustrated 


or on an adjustable base. 


COVALENT MODELS 


Catalin Standard, Student SEE THEM AT STAND No. 41 
and Teaching sets of covalent 
atoms are already used 
ertensively in universities 
to demonstrate the 
complexities of molecular 
structure. They are based 
upon the Stuart pattern, and 
were developed in coniunction 
with the Cher tl Research 

Laboratory at T¢ 


Limited Waltham Abbey, Essex. Telephone : Waltham Cross 23344 
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are proud to announce a comprehensive dis- 


play of their latest products—many entirely 


new and of revolutionary design 


at the 


Exhibition of Laboratory Apparatus and 


Materials, June 20th 


23rd. 


the impressive range of products from the Fisher 
Scientific Company of America—for whom 
Shandon are now authorized distributors—in- 
cluding the remarkable Clinical Gas Partitioner 
for the analysis of medical gas by gas chroma- 
tography. 





the new range of inexpensive Ohaus double- and 
triple-beam balances; the new Monopan 
Substitution Balance; the new Cahn Electro- 
balance—and many other balances too 





a fine range of Reichert microscopes for every 
purpose, including the latest accessories 





the most recently introduced Shandon Gas 
Chromatography Equipment. 





the new Metrohm Potentiograph Universal 
Automatic Recorder, the most versatile instrument 
of its kind 








a whole host of new ‘gadgets’ and general 
laboratory equipment, as wel! as the lines for 
which Shandon have long been well-known— 
electrophoresis, paper chromatography etc. 








,in short, STAND N° 33 


—the largest, most exciting display in the show 





SHANDON 


6 Cromwell Place, London, S.W.7 
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SCIENTIFIC COMPANY LTD. 


Tel. KNI 1131 
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Fisher 
Clinical 
Gas 

Partitioner 









































the first practical application of gas 
chromatography to medical gas analysis 
Will give a recorded determination of 
blood gases, respiratory gases or CO» in 
serum in only 6 minutes 








Cahn 
Electrobalance 






a revolution in 
weighing! Com 
pletely portable 
needs no special 
levelling; unaffec- 
ted by draughts or 
vibration. Six 
ranges, up to 100 
mg. Accurate to 1 
microgram 








‘Monopan’ 
Constant 
Load 
Substitution 
Balance 


superbly engineered, 
for analytical weigh- 
ings. The most con- 
venient, easy-to- 
operate instrument 
of its kind 








+. #Metrohm Potentiograph Universal 
Automatic Recorder 

for all potentiometric, pH, Redox, precipitation 
and other complex titrations. Can be applied to al! 
electrically-measurable reactions by using simple 
auxiliary equipment 








| ~ 
x] eee eam y 
3 5 3 3 ~4 


3 B-D Cornwall 
Continuous Pipetting Outfits 





for repetition transfer of accurately- es 
measured repeat doses. Automatic re- ade 
filling with special attachment. Four a 


sizes from 1 ¢.c. to 10 c.c 


oe 
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JENA’ GLAS 


J E NA GLAS For all uses in the scientific 
and technical field. 


See it at the 


LABORATORY APPARATUS & MATERIALS EXHIBITION 
at the Royal Horticultural Society's New Hall, Westminster, London SW 1: 20th — 23rd June 1960 


Technical data and information concerning stockists will be supplied by our Representotives 


for the United Kingdom iH. V. Skan Ltd., 
238, Hole Lane 
Northfield 
Birmingham 31 


JENAER GLASWERK SCHOTT & GEN., MAINZ 


(West Germany) 
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Bench hydraulic 
plastic injection machine 


Compact power. No gears. Does away with all hand bench machines. 
Adjustable vice clamps for moulds of different heights. The moulds for 
these machines are the least expensive on the market. Does away with all 
expensive tooling. Due to its compact size (3’ long = |’ wide x 3’ high) can 
be used in a laboratory, small workshop, factory, etc., in fact anywhere. 


Also 
compressed air 










PRICE 


(Complete with Power Unit ) 


L178 


model and 
hand machines 


__Hydraulic 
Power Unit 

Hydraulic 
Plastic _ 


Injection Unit Starter 





Ram | Control Valve 


Details and Demonstrations: STAND No, 40 Laboratory Apparatus & Materials Exhibition, Royal Horticultural Society's 
New Hall, 20th to 23rd June 1960, or at our Offices 


The Small Power Machine Co. Ltd. 
4 Sunleigh Parade Ealing Road Alperton Wembley Middlesex Wembley 1383 


370 LABORATORY PRACTICE JUNE 1960 


ee 





the standard laboratory bath 


Stainless steel tank: Propeller stirring. 
Dial marked in degrees Centigrade. 
Available with pump for circulating water 
through other apparatus. 

Wide range of test-tube racks, lids, 
cooling and constant level devices. 
Unconditionally guaranteed for 

one year. Forty-eight hour 

repair service, and loan units 


available by return of post. 


Standard Models 

Range 10° to 100 C. - 0:25 C. 
SBI (9” «8 »« 6") ; a Ss 
SB2 (15* « 8” x6") £28 10 
SB3 (21° x12" x11") .. £32 © 
SB4(15" ~12"*9") .. £31 0 
(working space in brackets) 


thermostatic control unit 


MODELS SU2 and SU2P 

This unit enables any vessel to be used as a 
thermostatically controlled bath. If fitted 

with a pump (as illustrated) it is particularly 
useful for circulating water at a controlled 
temperature through other apparatus. The heater, 
thermostat and stirrer are exactly as fitted to 

our standard baths. 


Model SU2 (without pump) £19 10 0 
Model SU2P (with pump) £22 10 0 


Grant Instruments 
(Cambridge) Ltd. 

Barrington, Cambridge Telephone: Harston 528 
TRASSEM ee 
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‘E.R.P.’ PLASTIC TUBING 


@ WATERCLEAR AND FLEXIBLE 
@ STERILIZABLE AT 120°C. 
@ NON-PYROGENIC AND NON-TOXIC 


for Blood Transfusion, Bacteriological Work, etc. 


@ RESISTANT TO MANY CHEMICALS 














ESCO (RUBBER) LTD. 


Manufacturers of Rubber, Silicone 
Rubber and Plastic Products 


34/4 SOMERFORD GROVE 
LONDON, N.16 











Pat. applied for 


“E.R.L.” 


RUBBER HOLDERS 


for 
TEST TUBES, AMPOULES, BOTTLES, ETC. 


Number of Diameter of 

Ref. No Cavities Each Cavity 
TTS! } in 

TTS6 in 

TTS2 in 

TTS3 in 

TTS4 Tin 


TTSS 15 in 
HH1 Assorted 


Made either in soft red organic rubber or harder type 
black synthetic rubber 


PRICE £1 or $2.80 each 











@ “ESCORUBBER” SILICONE RUBBER TUB- 
ING AND BUNGS 


Non-toxic, will withstand temperatures up to 200/ 
250 C 


@ “ESCORUBBER” WHITE RUBBER BUNGS, 
QUALITY T.C.V. 


Specially made for tissue culture work 


@ “ESCORUBBER” RED RUBBER BUNGS, 
QUALITY R.W.H. 


For blood transfusion and high standard laboratory 
work 


@ “SHELLCORKS”—RUBBER BUNGS WITH 
SILICONE RUBBER OUTER SHELLS 


In some instances replace satisfactorily large solid 
silicone rubber bungs. 


@ “E.R.L.” APRON RUBBER BUNGS 


Designed for use with infectious materials 


@ “E.R.L.” RUBBER PIPETTE TEATS 


Extra heavy, in 7 colours for identification purposes, 


@ “E.R...” RUBBER FILTERING CONES FOR 
BUCHNER FLASKS 


In sets of 6 «> 22/6d. per set 


@ “E.R.” SILICONE RUBBER COVERED 
MAGNETS FOR MAGNETIC STIRRING 
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Exporter 


i 


Hungarian Trading Company for Instruments 


Letter Budapest 62, POB 202, Hungary 
e‘eqr y N TR Yl a BUDAPEST 
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ARMOUR | 


Fine products for 


precision work 


in medical 


laboratories 


Manufactured by 


DADE REAGENTS Inc. 


Miami, Florida 


REGULAR SERA 

SPECIAL SERA 

REAGENTS 

RELATED PRODUCTS 
ane Sada. Gleeee Penal 


Bulletins published periodically, and 
ivailable on request 


\ Arent for the Unite d King dom 


ARMOUR. PHARMACEUTICAL COMPANY LTD 


EASTBOURNE SUSSEX ENGLAND 
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flameproof FRY RW WB DNs 


for glass flasks and columns 


Battery of Flameproof 
Isomantiles on 100 litre 


flasks at F. W. Berk 





Special Flameproof 


lsotapes Apart from standard Isomanties, a full range of special 


equipment is available suitable for Flameproof arcas 
groups I, [1, III (Patent Number 713768) and accepted 
by the Authorities. This covers all flask sizes, 
cylindrical, reaction vessels with hemispherical bases 
For oll and columns. Metal sheathed mineral insulated 
Laboratory _ heating elements lead into Flameproof glands and 
Flasks terminal boxes. The element temperature is of course, 
kept below the ignition point of gas mixtures present; 
manual regulators in Buxton certified enclosures or 
automatic intrinsically safe controls are provided 


Fully described in catalogue LM (Glass Plant) and catalogue 
PLT (Metal Vessels)—do ask for copies 





Energy Regulator 
in Flameproof 
housing 








visit our Stand No. 15 at the 
Laboratory Apparatus Exhibition 
Royal Horticultural Society, New Hall,S.W./ 
20th 24d June, 1964 











ISOPAD LTO. BARNET-BY-PASS. BOREHAM WOOD, HERTS. 
Phone: ELStree 2817/9 
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laboratory ball mills 


Many types avaiable for rolling porcelain or 
metal containers from $-galion to 1-pint nom- 
inal capacities 

The mill tilustraced is an extremely useful 
unt for any laboratory dealing with many jobs 
at the same cime on one or more materials of 

varying Quantity or time of processing. Arranged 
with three pairs of rubber bonded rolls in three 
tiers each driven by a separate motor allowing all 
three or one or two to be operated. Each tier takes 
either two t-gallon or three 4-gallon or four 2-pint or 
five 1-pint pots. Combinations of these sizes can be 


operated simultaneously 


a) DAD 


Write or telephone Crawley 25166 for List BM2506 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD CRAWLEY - S\USSEX 








CHECK 
THIS 
LIST! 


Look down this list of apparatus and materials— 
they are a smal! selection from our comprehensive 
stocks of laboratory products. Wf you require any 
details about them, or similar materials, write or 
telephone to Gerrard’s—the world famous centre 
of Biology supply. 


Stereoscopic Microscopes 
Micro-Projectors, Bench lamps 
Microscopical Preparations 
Skeletons and Skulls 

Culture Material and Solutions 
Collecting and Preserving Apparatus 
Plastic Specimen Jars, PYREX glassware 
Biological Test Reagents 
Colormetric Water Analysis Outfit 
Injection Media 

Clinostats 

Larval cages, Live boxes 

Living Material, Seeds 

Dissection Materials and Apparatus 
Biological Preparations 

Charts and Diagrams 


Life Histories 
if you have the opportunity 


ASK US ABOUT THEM 


at the Laboratory Apparatus and 
Materials Exhibition 


T. GERRARD “ce 
46-48 PENTONVILLE ROAD, LONDON, N.1 
Telephone : Terminus 8006 7 
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What time 
does 
the 
Balloon 


Few travel by balloon today. Yet quite a 

number of backroom boys use heat stills essentially 
similar to one described by Jabir lbn Hayyan 

a thousand years before the first balloon went up. 
Today the Elgastat Deioniser provides ultra-pure 
water at a turn of the tap in laboratories through- 
out the world 


Elgastai| perutz Limitep 


| NEWMAN STREET - LONDON - W.! 


OVERSEAS Telephone : Museum 8853 
CONCESSIONAIRES § cables: rerutex - tonvon 
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laboratory bali mills 


—— 
presses. 


pees 
oes 
poeoes 














eesssssscccsoccccoven 


eessssssssessee 























atttt 
ossses sees: 


Many types available for rolling porcelain or 
metal containers from 5-galion to 1-pint nom- 
inal capacities 

The mill illustrated is an extremely useful 

unit for any laboratory dealing with many jobs 

at the same time on one or more materials of 
varying quantity or time of processing. Arranged 
with three pairs of rubber bonded rolls in three 
tiers each driven by a separate motor allowing ail 
three or one or two to be operated. Each tier takes 
either two 1-galion or three 4-galion or four 2-pint or 
five 1-pint pots. Combinations of these sizes can be 


operated simultaneously 


ASCALL 


Write or telephone Crawley 25166 for List BM2506 


THE PASCALL ENGINEERING CO LTD 


GATWICK ROAD 


CRAWLEY - S\USSEX 








CHECK 
THIS 
LIST! 


Look down this list of apparatus and materials— 
they are a smali selection from our comprehensive 
stocks of laboratory products. if you require any 
details about them, or similar materials, write or 
telephone to Gerrard’s—the world famous centre 
of Biology supply. 


Stereoscopic Microscopes 
Micro-Projectors, Bench lamps 
Microscopical Preparations 
Skeletons and Skulls 

Culture Material and Solutions 
Collecting and Preserving Apparatus 
Plastic Specimen Jars, PYREX glassware 
Biological Test Reagents 
Colormetric Water Analysis Outfit 
Injection Media 

Clinostats 

Larval cages, Live boxes 

Living Material, Seeds 

Dissection Materials and Apparatus 
Biological Preparations 

Charts and Diagrams 


Life Histories 
if you have the opportunity 


ASK US ABOUT THEM 


at the Laboratory Apparatus and 
Materials Exhibition 


T. GERRARD *" 


46-48 PENTONVILLE ROAD, LONDON, N.1 
Telephone : Terminus 8006/7 
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What time 
does 
the 
Balloon 


Few travel by balloon today. Yet quite a 

number of backroom boys use heat stills essentially 
similar to one described by Jabir lbn Hayyan 

a thousand years before the first balloon went up. 
Today the Elgastat Deioniser provides ultra-pure 
water at a turn of the tap in laboratories through- 
out the world 


Elgastat| Perutz Limitep 


| NEWMAN STREET - LONDON - W.! 


OVERSEAS Telephone : Museum 8853 
CONCESSIONAIRES Cables : PERUTEX - LONDON 
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Nothing to it... 





i \ when you know how 


Know How! That's it. 

What to do about any given problem. 

In this case the planning and installation 
of complete laboratories for 

Education and Industrial research. 

We have put more ships into bottles 


than we can count 


GRIFFIN & GEORGE 


The Laboratory Furnishers 


GRIFFIN & GEORGE (SALES) LIMITED, EALING ROAD, ALPERTON, WEMBLEY, MIDDLESEX. (PER 3344) 
A member of the Griffin and George group of companies 


LONDON - BIRMINGHAM - SHEFFIELD - MANCHESTER - NEWCASTLE-UPON-TYNE - GLASGOW - EDINBURGH 
P2 
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RESEARCH 


Vol. 9 
Scientific Advisory Committee 


Professor Sir Charies Dodds, M.V.O., D.Sc., M.D., F.R.C.P., 
Professor George |. Finch, M.B.E., D. nes Chem., F.inst.P., 
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EDITORIAL 


HE one thing which distin- 

guishes science from nearly all 
other forms of human thought and 
progress in knowledge is the experimental approach 
Tradition, teaching, personalities, status, attempted 
political control and many other factors which can 
influence profoundly the course of other intellectual 
activities have no standing in science. How often has a 
beautiful theory been unhappily killed by one un- 
fortunate fact, usually evolved from one rather simple 
experiment? 

Scientific experiment necessarily requires some sort 
of apparatus, which may be of the simplest kind. The 
very earliest records, whether pictorial or written, show 
primitive but efficient equipment, largely concerned 
with war and food. The earliest of all recorded experi- 
ments was concerned with the fruit industry, although 
whether the experiment can be regarded as successful 
or not must remain a matter of opinion, 

As man evolved he produced better and better tools 
from wood, bone, ivory, amber and shells and later 
from flints and finally from metals. Once the basic 
problems of defence and food storage (by drying, 
souring, fermentation, salting, etc.) had been solved, 
man had leisure to turn his attention to the crafts 
domestication of animals for food, agriculture, pottery, 
weaving and ultimately the fashioning of weapons and 
tools in metal and containers in glass. A fairly advanced 
technology in some materials had already been evolved 
by 4000 B.C. and by 2500 B.C. furnaces, balances and 
other perquisites for metal working were in common 
use. 

As with modern discoveries, some of the greatest 
were made with quite simple apparatus. According to 
legend, Archimedes, who first worked out the practical 
implications of the then existing theoretical knowledge 
of forces, discovered one of the greatest of physical 
laws using his own body and a bath. The earliest 
scientists were obsessed far more by ideas and pure 
thought than by experiments. Archimedes attached far 
more importance to his measurement of the value of 
= (the ratio of the circumference of a circle to its 
diameter) than to his discoveries of hydraulic screws, 
burning mirrors, compound pulleys, engines of war and 


Apparatus and 
Scientific Progress 
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the other apparatus which have since made him famous. 

Perhaps we owe more to Roger Bacon than to any 
other philosopher the fundamental concept that 
experiments alone can permit a final judgment in 
scientific thought. He emphasized that errors arose 
from an undue regard for authority, habit, prejudice and 
‘a false conceit of knowledge’. This attitude might well 
form a text to be exhibited in all laboratories today. As 
a thinker and experimenter Roger Bacon has been 
grossly under-estimated. An astronomer of outstanding 
capacity, he endeavoured to sort the wheat from the 
chaff by emphasizing the fundamental values of 
mathematics and optics, quite distinct from the over- 
lying implications of astrology which then tended to 
swamp all thought on astronomical matters. Bacon 
understood the laws of reflection and refraction. He 
described a telescope and discussed the theory of the 
rainbow. He anticipated mechanically-propelled ships 
and aeroplanes before | 300. 

The scientific work of Leonardo da Vinci has always 
been overshadowed by his fame as an artist, but he was 
outstanding experimentally as a physicist, as an engineer 
and as a biologist. He made great discoveries in 
anatomy and physiology, anticipating many laws com- 
monly associated with the names of later experimenters. 

As we pass through the centuries and review tne 
discoveries of Galileo, Newton, Harvey, Boyle, Galvani, 
Lavoisier, Dalton, Davey, Faraday, Bunsen, Hertz, 
Kohlrausch, Van't Hoff and Arrhenius it is possible to 
see the close relation between apparatus and discovery. 
Nearly all great discoveries have been associated with 
elegant techniques and often with quite simple apparatus. 

The 20th century has witnessed a new era in science 
in which a notable feature has been the complexity and 
expensiveness of the apparatus. Within living memory 
experimenters have regarded £100 as a lot of money to 
spend on an apparatus; today research laboratories 
think nothing of spending thousands, and in some 
laboratories and pilot-scale units the figures are in the 
hundreds of thousands. 

Science today is characterized by the wealth of 
apparatus and its complexity and cost. It is therefore all 
the more important that scientists should have the fullest 
knowledge of what is available to them. For this purpose 
a visit to the exhibition at the New Horticultural Hall on 
June 20-23 can be not only extremely instructive, but 
also extremely rewarding because money wisely spent is 
money saved. There is no need to think that only very 
expensive apparatus will be on view. It is still possible 
to do good scientific work and even to make discoveries 
using simple and cheap apparatus. The award of a 
Nobel prize to Martin and Synge is only one illustra- 
tion of this generalization. The important thing in 
buying apparatus is that it shall be suitable for the 
intended purpose, not that it is the most expensive 
obtainable. An exhibition affords opportunities to 
discuss suitability of apparatus not only with the 
manufacturers but also with other scientists visiting the 
exhibition. This is by no means a negligible aspect of 
such a visit. 
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Recent British Standards 


Methods of Testing Vulcanized Rubber, Parts B 11 and B 12 
Rubber (Polymer) Preparations (B.S.903: Parts B 1i and 
B 12:1960) 

B.S.903, ‘Methods of testing vulcanized rubber’ is now in 

course of revision, and the B.S.I. have just published Parts 

B 11 and B 12 bound in one volume. B 11 covers the calcula- 

tion, and B 12 the determination, of rubber (polymer) 

content. (Price 5s.) 

The main difference between these Parts and the previous 
edition is that the direct determinations have been brought 
up to date. Also a new method covering the determination 
of total rubber hydrocarbon (for natural, butadiene-styrene, 
and butyl! rubbers) has been included. 

There are detailed descriptions of the reagents required, 
apparatus, procedure and expression of results. Methods are 
provided for the following: natural rubber hydrocarbon, 
nitrogen (for acrylonitrile copolymers), chlorine (for chloro- 
prene polymers and copolymers), and total hydrocarbon 
rubber (for natural butadiene-styrene and buty! rubbers). 


Microchemical Apparatus 

Micro-analysts will be interested to learn that the British 
Standards Institution has published revisions of Parts B2, 
D3 and HI of B.S. 1428, *Microchemical Apparatus’. 
Synopses of the revised publications are given below. 

B.S. 1428:Part B2, ‘Ammonia distillation apparatus 
(Markham) (price 3s.). In this revised edition the dimensions 
of the condenser have been brought into line with those 
specified in B.S. 1848, “Glass Condensers’ and notes on the 
method of use of the apparatus have been provided for the 
first time. The amendment of 1956 permitting the use of a 
spherical ground glass joint between the condenser and 
distillation vessel is included and the conical joint previously 
provided for has been omitted. 

As in the previous edition, a fully dimensioned diagram is 
provided, which now shows (and distinguishes) all the man- 
datory and recommended dimensions. 

An appendix lists all the published parts of B.S. 1428, 
‘Microchemical Apparatus’. 

B.S. 1428:Part D3, *‘Micro-nitrometer (Pregl type) (price 
4s.). Special features of this revised publication are an increase 
in the length of the nitrometer and the inclusion of notes on 
the method of using the apparatus. 

The standard specifies the size, material, design and 
dimensions of the micro-nitrometer, the tolerance on capacity 
and details of the graduation lines and other inscriptions. A 
stopcock leakage test is specified in one appendix, and 
another appendix describes a potassium hydroxide levelling 
vessel and a porcelain stand suitable for use with the micro- 
nitrometer. 

Fully dimensioned diagrams of the micro-nitrometer and 
accessory apparatus are included and a final appendix lists 
all the published parts of B.S. 1428, ‘Micro-chemical 
Apparatus’. 

B.S. 1428:Part H1, ‘Weighing vessels for micro-chemical 
analysis’ (price 3s.). This revised edition of B.S. 1428:Part 
HI contains requirements for two extra sizes of weighing 
bottles with ground stoppers; the lengths and weights of the 
weighing pigs and tubes have been reduced. The latter change 
has not decreased the capacity of the vessels, since ground 
glass caps are now specified in place of stoprers. 

The vessels now specified in the standard are: three 
weighing bottles with ground stoppers; a weighing pig with 
ground cap for use with a micro-combustion boat; long- 
handled weighing tubes with and without ground cap; and a 
weighing tube with two ground caps for use with hygroscopic 
substances in the micro-determination of carbon and hydro- 
gen by combustion. 


Copies of these Standards may be obtained from the British Standards 
Institution, Sales Branch, 2 Park Street, London W.1! 


JUNE 1960 





ORIGINAL CONTRIBUTION 


THE IDENTIFICATION OF TEEPOL AND SODIUM LAURYL 
SULPHATE IN A COMMERCIAL DETERGENT MIXTURE 
by B. Sewell 


HE identification of Teepol, a secondary alkyl 

alcoho! sulphate, and sodium lauryl sulphate, a 
straight chain fatty alcohol sulphate, has proved rather 
difficult by available methods of analysis. The following 
method, which has been tried successfully, involves the 
hydrolysis of the product and extraction of the mixed 
alcohols. The 3-S.dinitrobenzoate esters are then pre- 
pared and chromatogrammed in benzene, a hydroxyl- 
amate staining technique being used. 


Method 

The detergent mixture, suffcient to give at least | g. of 
the alcohol mixture, is refluxed for 30 min. with about 
30 ml. of 3 N hydrochloric acid. Hydrolysis occurs 
rapidly with alkyl sulphates, but prolonged heating is 
required for alkyl! aryl sulphonates. The mixture is 
transferred to a separating funnel and extracted three 
times with 25 ml. of solvent ether. The bulked ether 
layers are washed well with 10 ml. portions of distilled 
water until free from acid. The ether solution is then 
dried thoroughly with anhydrous sodium sulphate, 
filtered into a beaker and the ether removed on the 
steam-bath. 

About | g. of the mixed alcohols is dissolved in 15 ml. 
of sodium-dried benzene and refluxed gently for two 
hours with 1-5 g. of 3-5. dinitrobenzoyl chloride and 
about 5 ml. of redistilled pyridine. After refluxing, the 
mixture is transferred with 50 ml. of solvent ether to a 
separating funnel and washed several times with 20 ml. 
of 6 N. hydrochloric acid, to remove the pyridine. The 
ether solution is then washed several times with 15 ml. 
of 4 N sodium hydroxide solution to remove any 
excess 3:5. dinitrobenzoic acid. The ether solution is 
then washed free from alkalinity with distilled water, 
then dried thoroughly with anhydrous sodium sulphate, 
the solution is filtered into a beaker and the solvent 
taken off on a steam-bath. The ester is then recrystallized 
from a mixture of 60-80 petroleum ether and ethy! 
alcohol. 

About 0-05 g. of the recrystallized ester is dissolved 
in 5 ml. of a 1:1 mixture of dry benzene and acetone and 
a small amount applied to the baseline of a chromato- 
graphy paper by means of a capillary tube. The solvent 
is evaporated and the paper suspended to a depth of 
about | cm. in sodium-dried benzene in an enclosed 
vessel. The solvent is allowed to ascend to between 15-20 
cm. above the baseline before the paper is removed and 
dried in warm dry air. The paper is then sprayed with 
a cold saturated alcoholic solution of hydroxylamine 
hydrochloride and dried in warm air. A cold concentra- 
ted alcoholic solution of sodium hydroxide is then 
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sprayed on to the paper which is again dried in warm 
air. 

A yellow band obtained at or near the solvent front 
indicates the presence of the 3-5. dinitrobenzoate of 
lauryl or a long chain fatty alcohol; thus indicating 
sodium lauryl sulphate to be in the original product. A 
sharp yellow band onor very nearthe base-line is given by 
Teepol or a sccondary alcohol ester, hence indicating 
the presence of Teepol in the original product. 

There is no mutual effect between the Teepol and 
lauryl esters affecting band positions. 

It has been found that Teepol usually gives a well- 
defined yellow band near the baseline, but this is usually 
followed by an even pale yellow background as far as 
the solvent front. This is possibly due to the impure 
nature of the Teepol, containing very small quantities 
of primary alcohol sulphates. This, however, does not 
interfere with the identification of sodium laury! 
sulphate or other primary alcohol sulphates in more 
than trace quantities in the presence of Teepol. 

The presence of an alkyl aryl sulphonate in the 
original mixture does not interfere in the identification 
of Teepol and sodium alkyl sulphate as no hydrolysis 
occurs under the above conditions. If, however, an 
alkyl aryl sulphonate, for example, sodium dodecy! 
benzene sulphonate is refluxed with 6 N hydrochloric 
acid for about two hours and the subsequent procedure 
applied to the hydrolysis product, then an identical 
result is obtained to that given by the primary alky! 
alcohol sulphate. 


Forthcoming Congresses 


First International Congress of Histochemistry and Cyto- 
chemistry 
The First International Congress of Histochemistry and 
Cytochemistry will be held in Paris from August 28 to 
September 3. It is organized under the auspices of the 
Société Frangaise d’Histochimie in collaboration with the 
histochemical societies in existence all over the world, 
especially the American Histochemical Society, the Deutsche 
Arbeitsgemeinschaft fiir Histochemie, the Société Belge 
d’Histochimie, the Italian and Japanese histochemical 
societies and several non-autonomous sections of histo- 
chemistry 

At the Congress, many of the most illustrious names of the 
world’s histochemists will be present: Prof. Voss (Germany) 
who together with the Congress President, Prof. Jean Verne 
(France) are among the earliest histochemists, their work 
going back to 1920; Professors Lillie (U.S.A.), Seki (Japan), 
Vialli (Italy), Lison (Brazil), Brachet (Belgium), Caspersson 
(Sweden), Asboe-Hansen (Denmark), Danielli and Dr. 
Pearse (England), all widely known for their fundamental 
works on histochemistry. 
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ARTICLES 


THE LABORATORY EVALUATION OF GANGLION 
BLOCKING AGENTS 
by J. J. Lewis and T. C. Muir 


Experimental Pharmacology, Institute of Physiology, University of Glasgow 


PART I 


Introduction 

The last one hundred years have witnessed such medical 
and scientific progress that in Britain and other advanced 
countries man’s expectation of life has been greatly 
increased. This has been achieved through a reduction 
in the infant mortality rate and by a reduction in the 
number of deaths from infectious and contagious 
diseases. The chief causes of death today in Western 
Europe and North America are cardiovascular diseases 
and cancer. Although both conditions are predominantly 
afflictions of older people, they are also responsible for 
the deaths of a number of the most productive members 
of society and so have become the two greatest challenges 
to present-day medical science. 

It has been shown by statistical analysis that mortality 
from cardiovascular disease is related to the arterial 
blood pressure level and the excess mortality is largely 
due to cardiovascular and renal disease. High blood 
pressure or hypertension has become one of the most 
common diseases and much research into vascular 
disorders has resulted. 

Since the importance of this condition was appreci- 
ated, a large number of remedies have been introduced 
and both surgical and medical procedures have been 
employed. In present-day practice, although sympathec- 
tomy and adrenalectomy are still at times used as 
methods of treatment for cases of great severity, drug 
treatment is far more commonly employed. Several 
classes of drugs have been introduced, among the best 
known and most effective of which are those blocking 
nerve impulse transmission in autonomic ganglia, and 
these compounds are known as ganglion blocking 
agents. They are used when treatment of the hyperten- 
sion is considered essential and are reserved for the 
severe essential and malignant forms of the disease. The 
use of drugs in milder conditions is a matter for clinical 
judgment and there is a divergence of opinion among 
physicians on the advisability of their employment. 

Two lines of approach have been used to develop 
drugs which reduce sympathetic vasoconstrictor tone. 
These have produced: 

(a) Compounds which specifically block nerve impulse 
transmission at the ganglion synapse.—Until very 
recently this approach had produced the most effective 
compounds. The presence of unwanted parasympathetic 
ganglion blocking activity in all of the clinically useful 
drugs has, however, led to a search for compounds with 
a different mechanism of action. 


(b) Specific adrenergic blocking agents.—These act 
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preferentially on the postganglionic sympathetic nerve 
fibre endings, i.e. at the neuro-effector junction. This 
article is concerned only with drugs in group (a). 


Historical 

In 1863 Traube! showed that the alkaloid nicotine 
slowed the dog heart even after vagotomy and that 
subsequent vagal stimulation no longer caused brady- 
cardia. He concluded that nicotine stimulated and then 
blocked some connecting link between axons in the 
nerve trunk and the point of action of atropine which 
was shown to prevent the nicotine-induced cardiac 
slowing. 

In 1889 Langley? showed that the main site of action 
of nicotine was the autonomic ganglion and that the 
direct application of this drug to the cat’s superior 
cervical ganglion caused dilatation of the pupil. The same 
response was induced by electrical stimulation of the 
cervical sympathetic chain. As application of nicotine 
to the nerve trunks on either side of the ganglion did 
not produce this effect. Langley attributed the response 
to stimulation of the ganglion itself. Langley also 
showed that, after a time, the initial stimulant effects 
disappeared and electrical stimulation of the pre- 
ganglionic fibres of the superior cervical ganglion no 
longer produced dilation of the pupil, although 
electrical stimulation of the postganglionic fibres still 
produced this effect. Langley concluded that nicotine 
possessed a ganglion stimulant followed by a ganglion 
blocking action. This discovery led to the use of nicotine 
as a physiological tool for the purpose of tracing the 
sympathetic outflow of the various autonomic ganglia. 
Nicotine is a most valuable substance in the laboratory 
but it is too toxic for clinical use and in addition causes 
a very marked stimulation of all autonomic ganglia. 

In 1914, Burn and Dale} observed that tetraethyl- 
ammonium chloride (TEA) blocked the passage of 
impulses through autonomic ganglia without producing 
an initial phase of stimulation. The ‘nicotinic paralysing’ 
action of TEA was later confirmed by Hunt.¢ 

Acheson and his colleagues‘,® in 1946 made a 
thorough investigation and review of the pharma- 
cological activity of TEA, devoting particular attention to 
its cardiovascular effects in man. This aroused interest 
in this class of drug and several new compounds were 
investigated. The ganglion blocking activity of TEA is 
however too brief and unselective to permit its use in 
hypertension. It was however the first drug of this 
group to be employed clinically in hypertension’. 


JUNE 1960 








@N— (CHa), —N@ 
Ha CH, MgC HC CH, 


tolinium bitertrete 


ar ei 


Mf 


Pempidine 


CHy W.., . 
- . -No 3 
EMTS cy, 


rohan 
BCH, 
Chiorisondamine 


e ts « 


N—CH, 26r 


CK 3 Agents 


Fig. 1. 


The management of severe essential and malignant 
hypertension by drugs is substantially an achievement 
of the past decade. The compounds which have proved 
of clinical value are shown in Fig. 1. Most are strong 
cations and are used in the form of their salts, the strong 
cationic charge being attributable to one or more 
quaternary ammonium groups. All block autonomic 
ganglia and were claimed to have few of the side effects 
of drugs affecting the autonomic nervous system, e.g. 
adrenergic and muscarinic effects. Nearly all, however, 
possess considerable parasympathetic as well as 
sympathetic blocking activity and constipation, postural 
hypotension and blurred vision are common side effects 
The ideal anti-hypertensive drug has yet to be dis- 
covered and although the management of hypertension 
has been achieved with considerable success using 
available drugs, a compound orally effective and free 
from parasympathetic blocking activity would be of 
great value. 

The first ganglion blocking agents to be employed 
successfully in the treatment of hypertension were 
hexamethonium and pentamethonium, two members of 
the polymethylene bisquaternary ammonium series first 
reported by Paton and Zaimis* and Barlow and Ing® 
in 1948. Ganglion blockade by these drugs is unselective 
and unpredictable when they are given orally. They 
unfortunately possess considerable parasympathetic 
ganglion blocking activity and cause, for example, dry 
mouth, blurred vision, impotence and retention of 
urine. Furthermore, the variable absorption of these 
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drugs after oral administration has been shown to 
produce irregular effects!® often necessitating careful 
individual medical supervision. Freis'! considered that 
when a suitable hypotensive dose was obtained in- 
testinal motility was impaired and suggested that con- 
tinued treatment could lead to prolonged hypotension 
from accumulation of the drug in the intestinal tract. 
He also showed that normal bowel motility could be 
restored by oral treatment with neostigmine. In 1951 
Bein and Meier'? reported the pharmacological 
activity of azamethonium (Fig. |) a compound related 
to hexamethonium and pentamethonium and with 
similar properties. Wein and Mason! 3,!4,!5 described 
the activities of another related compound, pentolinium 
(Fig.1). Pentolinium resembles hexamethonium pharma- 
cologically and any differences appear to be quantitative 
rather than qualitative. It possesses some advantages 
over the other members of this group. It is better 
absorbed, gives more predictable blood levels, has a 
longer duration of action and is almost five times as 
potent as hexamethonium. Hexamethonium, penta- 
methonium, azamethonium and pentolinium are col- 
lectively known as the methonium compounds. Their 
place has now been largely taken by more effective drugs 
although pentolinium, the best drug of the group, is 
still employed in some cases. 

The deliberate reduction of blood pressure during 
surgical operations as opposed to the long term 
management of hypertension has also been achieved by 
the use of ganglion blocking agents. From the clinical 
accounts available it appears that disagreement exists 
upon the advantages of controlled hypotension in 
surgery. In 1949 Randall and his colleagues ! © described 
the pharmacological properties of a new hypotensive 
drug, trimetaphan camphorsulphonate (Fig. 1). This 
has been administered as an intravenous infusion to 
control and stabilize blood pressure levels during 
surgical procedures. It has also been used in electro- 
convulsive therapy by Tewfik and Wells!’ to overcome 
such cardiovascular disturbances as bradycardia, 
cardiac arrest or hypertension associated with the use 
of electro-convulsive therapy. Trimetaphan camphor- 
sulphonate has ganglion blocking activity which is very 
rapid in onset and brief in duration thus differing from 
hexamethonium and rendering the drug unsuitable for 
continued administration in the treatment of hyper- 
tension. It produces considerable parasympathetic 
ganglion blockade, liberates histamine and has direct 
vasodilator activity which is independent of its action 
on ganglia. 

In 1955, Plummer and colleagues!* reported a new 
quaternary ammonium ganglion blocking agent chlor- 
isondamine (Fig. |) claimed to have considerable 
advantages over existing drugs with a similar mechanism 
of action. It appears however from subsequent reports 
that the drug also produces side effects similar to othe: 
ganglion blocking agents. Chlorisondamine is more 
potent than pentolinium and has a longer duration of 
action, thus offering a wider margin of safety and less 
likelihood of cumulative effects. It is therefore a useful 
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addition to the range of drugs available 

The introduction of the secondary amine mecamyl- 
amine (Fig. 1) marked a departure from the earlier 
quaternary ammonium derivatives'?. This is a very 
potent long acting drug, claimed to be ninety times as 
potent as hexamethonium when given orally and with 
much more predictable effects. Clinically mecamyl- 
amine possesses definite advantages over other ganglion 
blocking drugs. Its most outstanding feature is perhaps 
its consistent absorption following oral administration; 
this is probably due to the lack of a charged quaternary 
ammonium group in the molecule. Mecamylamine in 
common with other ganglion blocking agents produces 
the typical side effects associated with the indiscriminate 
blockade of both sympathetic and parasympathetic 
ganglia, coupled with effects on the central nervous 
system. 

In 1958 Spinks and Young? and Lee and his col- 
leagues?! described the pharmacological activity of 
pempidine, a tertiary amine which was reported to be 
more potent than mecamylamine on the cat's superior 
cervical ganglion and to have fewer side effects. It has 
however not supplanted mecamylamine in the treatment 
of hypertension. 


Mode and Site of Action of Drugs Causing Ganglion 
Blockade 


Langley’s experiments? demonstrated the site and 
mechanism of action of nicotine. Analogous experiments 
were carried out using the cat’s superior cervical ganglion 
by Acheson and Periera in 194622. Contractions of the 
cat’s nictitating membrane were induced by electrical 
stimulation of the preganglionic fibres of the cervical 
sympathetic trunk and these were decreased or 
abolished by the intravenous injection of TEA2?. 
Postganglionic stimulation of the superior cervical 
sympathetic trunk during the period of activity of TEA 
produced normal contractions of the nictitating mem- 
brane indicating that the drug did not act on post- 
ganglionic nerve fibres. It was also shown that during 
relaxation of the nictitating membrane action potentials 
at the site of the preganglionic stimulation were not 
diminished in that part of the nerve entering the 
ganglion and it was concluded that nerve impulses 
reached the ganglion but were not transmitted to the 
postganglionic axons. Chou and de Elio?} have shown 
that TEA reduces or abolishes contractions of the 
nictitating membrane to acetylcholine injected into the 
perfused superior cervical ganglion of the dog. 

Acheson and Periera2? also showed that TEA 
inhibited parasympathetic ganglia by blocking the 
cardiac effects of vagal stimulation but not of injected 
acetylcholine, thus further emphasizing the ganglion 
synapse as the site of action 

Fig. 2 shows the sites of the principal autonomic 
ganglia together with the main pathways of the auto- 
nomic nervous system to the blood vessels and viscera. 
Acetylcholine is the transmitter released by pre- 
ganglionic fibres at the ganglion synapse in both 
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Thick broken lines indicate post-ganglionic adrenergic nerves. 
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cholinergic and adrenergic nerves, and it has been 
shown by Paton and Perry?4 and Perry and Talesnik 2° 
that acetylcholine itself can depolarize the superior 
cervical and ciliary ganglia. Depolarization may persist 
causing blockade of ganglion transmission by creating 
a region of electrical inexcitability. Acetylcholine at the 
ganglion synapse has two main functions. It bridges 
the gap between the endings of the preganglionic fibres 
and the dendrites of the postganglionic fibre cell and so 
initiates impulses in the post-ganglionic axon. In 
higher doses it can accentuate the process of depolariza- 
tion to such an extent that transmission is blocked due 
to persistent depolarization. 

Zaimis?°¢ divided drugs which interfere with ganglion 
transmission into two categories: 

*l. Substances whose chemical structures bear some 
resemblance to acetylcholine and act by mimicking 
acetylcholine, competing with or allowing it to accu- 
mulate at the ganglion synapse. 

‘2. Substances whose chemical structures bear little 
or no resemblance at all to acetylcholine and which 
probably act on the preganglionic nerve endings or on 
the effector cells, changing some of the properties 
essential for normal transmission.” 

Only drugs which compete with acetylcholine for 
receptors in the ganglion cell are suitable for use in 
hypertension. 


Structure—Action Relationships 
The difficulty of associating specific structural features 
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with ganglion blocking activity will be readily appreci- 
ated. (See Fig. 1). The compounds shown presumably 
compete with acetylcholine for receptors on the post- 
synaptic membrane of the ganglion cell, yet the structural 
requirements for acetylcholine-like activity at the 
ganglion synapse itself are not fully understood. 

Because of their chemical resemblance to acetyl- 
choline, many simple quaternary ammonium com- 
pounds related to TEA have been investigated for 
ganglion blocking activity.2’ From these investigations 
it appeared that though some compounds were more 
potent than TEA (for example diethyldiisopropy!l- 
ammonium) none was suitable for clinical use and no 
definite generalizations regarding structure-action re- 
lationships could be drawn (Fig. 3). 

Three members of the polymethylene bisquaternary 
ammonium series (Fig. 4) have proved of clinical 
value 30-34, Of these, two produce ganglion block 
(hexamethonium and pentamethonium?*,2%) while 
decamethonium is a potent muscle relaxant®, 9. 

In this series, increase or reduction of the number of 
units in the polymethylene chain joining the quaternary 
ammonium groups virtually abolishes ganglion blocking 
activity. This led to the view that in hexamethonium, 
optimal interonium distance for receptor fit was present. 
Alteration of the size of the alkyl groups attached to the 
quaternary ammonium heads showed that substitution 
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of one methyl group by ethyl increased ganglion 
blocking potency but further replacement caused it to 
fall off and the triethyl! compound had only very weak 
ganglion blocking activity. It was also shown that the 
effects of larger alkyl group substitution for methyl on 
the quaternary nitrogen atoms is to some extent also 
influenced by the interquaternary chain length. For 
example the methyldiethylammonium compound is the 
most active of the tetramethylene derivatives while the 
ethyldimethylammonium compound is the most potent 
among the hexamethylene derivatives (Fig. 5). 

In the polymethylene bistriethylammonium com- 
pounds investigated for ganglion blocking activity by 
Chou and de Elio?) only the decamethylene member 
was more potent than TEA but it also possessed 
neuromuscular blocking activity. 

Compounds antagonizing acetylcholine at one site 
may conceivably antagonize it at another)> and 
ganglion blocking activity among atropine-like spas- 
molytics$® and antihistamines has been found.4’ For 
example methanthelinium bromide (Fig. 6) is almost as 
powerful as TEA in blocking the superior cervical 
ganglion of the cat but its powerful atropine-like 
properties render it unsuitable for use in hypertension. }* 

The most potent and most useful drugs have not, 
however, come from the synthesis of substances which 
chemically resemble acetylcholine’, Neither trime- 
taphan nor mecamylamine possess a quaternary 
nitrogen atom and both lack the simple straight 
aliphatic chain of acetylcholine (Fig. 1) yet both 
possess strong ganglion blocking activity. Trimetaphan 
is thirty times more powerful than TEA!® while 
mecamylamine is approximately one hundred times 
more potent than hexamethonium when given orally to 
man*®. Chiorisondamine shows a slight structural 
resemblance to acetylcholine and the methonium com- 
pounds in that the molecule contains quaternary nitro 
gen but with a modified interquaternary polymethylene 
chain containing a bulky aromatic nucleus. Increase or 
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decrease in the methylene chain reduces potency as does 
replacement of methy! by higher alkyl groups on the 
quaternary nitrogen atoms. The unhalogenated com- 
pound has only per cent the activity of chlorison- 
damine! 8, 

Configurational differences from acetylcholine in 
these compounds are obvious and in them no common 
chemical feature appears to be directly associated with 
ganglion blocking activity. The experiments of Fakstorp 
and his colleagues*'-44 on ganglion blocking activity 
in a series of bischoline ethers have introduced an 
alternative theory to the classic one of a two point 
receptor attachment, namely that of a one point ion 
receptor attachment combined with a less sharply 
defined adumbration function at the other end of the 
molecule which provides a screening effect over adjacent 
areas of the receptor surface. For this one-point attach- 
ment, in the compounds investigated by these workers, 
dimethylethyl or dimethyl-$-hydroxyethyl on the 
quaternary nitrogen were the preferred groupings. Thus 
only a comparatively small number of compounds in 
this series (those possessing the preferred grouping or 
one closely resembling it) could cause ganglion blockade 
The requirements for a satisfactory ‘screening’ effect are 
less rigorous and this is of seconds ary importance in the 
production of ganglion blockade It is interesting to 
note that Wein and his co-workers 45,4° also found that 
hexamethylene bisdimethylethylammonium was_ the 
most potent member of the polymethylene bisquater- 
nary series and also demonstrated that the ganglion 
blocking potency of a given compound is dependent on 
such inter-related factors as molecular bulk, inter- 
onium chain length and solubility 


(To be continued) 
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A New 3-D Microscope 


A microscope which gives a three-dimensional image or 
luminous model of the object was shown for the first time on 
the D.S.L.R. stand at the recent Instruments, Electronics and 
Automation Exhibition. Designed by a team led by Mr. 
Richard Gregory at the Cambridge University Psychological 
Laboratory and supported by a D.S.L.R. grant, it is intended 
particularly for use in biological research. It should prove 
useful for examining living cells—perhaps bombarded with 
radiation for cancer research—and also thick sections of 
suitably strained brain tissue in order to see how the brain 
cells are related to each other. Apart from biological appli- 
cations, the solid image might be a useful way of displaying 
nuclear tracks in blocks of emulsion for cosmic ray research. 

Unlike the conventional stereoscopic microscope, which 
gives an appearance of depth by providing a slightly different 
picture to each eye, this new instrument gives a truly solid 
bmage projected into a cube of space. 

The instrument thus has the important advantage over 
conventional stereoscopic microscopes that thick sections 
can be observed in depth 


The 3-D microscope developed at Cambridge University. 
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THEORY AND PRACTICE IN THE PHYSICAL CHEMISTRY 
LABORATORY 


by S. Lewin, M.Sc., Ph.D. 
Physical Biochemistry Research School, South-West Essex Technical College, E17 


Part VII.—SOME ASPECTS OF WATER PURIFICATION 


URE water may be obtained in several ways. These 
Pinctude distillation, ion exchange and electro- 
dialysis. Of these, the first two—and sometimes their 
combination—are employed in most chemistry labora- 
tories. The third method is yet in its infancy and will 
therefore not be considered here. The choice of method 
is sometimes dictated by the degree of purity required, 
sometimes by economy considerations (which will be 
considered later) and sometimes by the degree of 
hardness of the water in the particular district. 

The decision as to which process of water purification 
should be adopted depends mainly on the factor con- 
sidered more important. However, the likes and dislikes 
of the person controlling the buying of the water 
purification plant are sometimes more decisive. The 
various factors will be contrasted and compared later in 
this article. At the present stage we shall consider 
individual processes and allied methods which enhance 
the attainment of the highest possible efficiency. 

Steam which has been employed for the heating of a 
building is sometimes available for the production of 
pure water. No doubt a case could be made for tapping 
such a source of supply and utilizing it in a process of 
water purification. However, such an arrangement ts 
essentially part of an overall scheme encompassing a 
large number of laboratories. Here we shall be con- 
cerned with the use of individual process units which 
can be utilized in the average individual chemistry 
teaching laboratories which accommodate from 15 to 
30 students, or in individual industrial chemistry 
laboratories which accommodate up to 15 chemists. 

Let us assume that tne supply of water available ts 
that of tap-water. This contains a number of inorganic 
salts, mainly calcium and magnesium chlorides, 
sulphates and bicarbonates, as well as minute traces of 
radioactive strontium. Additionally small quantities of 
organic substances such as acids and bases and also non- 
ionizable organic compounds may be present, depending 
on the original biological population present at some 
time in the water. Additionally there are present 
dissolved gases such as carbon dioxide and ammonia, 
and also suspended dust. 


Suspended Matter 

Suspended impurities may be removed by passage of the 
tapwater through a bed consisting of a layer of glass- 
wool which is placed on top of a deep layer (4 to 5 in.) 
of pumice. This combination is usually found to be 
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effective, provided the system is renewed once every 
two weeks. In some laboratories the use of such a 
preliminary train is omitted without any apparent ill 
effects on the purity of the water. This obviously 
depends on the initial state of the tap water 


Distillation 
The process of water purification by distillation 
depends on the principle that when a solution con- 
taining non-volatile solids is evaporated, the vapour is 
solute free and consequently the condensate should also 
be free from the solid contaminants 

Unfortunately, during the rapid boiling which is 
necessary in the water distillation to ensure a reasonable 
rate of distilled water supply, the vapour is likely to be 
contaminated with spray containing some of the 
dissolved solids. Several anti-splash devices are used to 
decrease the transfer of such spray to the condensed 
water. It is, however, necessary to emphasize that for 
efficient spray removal such units should possess a very 

surface area 
large ratio of sO aS to increase 
unit volume of vapour 
the probability of deposition of the liquid spray 
particles on to the surface. Further, the surfaces of the 
units must be such as to ensure gravity flow of the 
liquid back into the distillation chamber. It is not 
sufficient merely to use a spray deflector method. Tests 
carried out in this laboratory on simple anti-splash 
surface area 

units with comparatively low ratio of have 
volume 
shown that their efficiencies leave a great deal to be 
desired 

Efficient anti-spray systems which are quite com- 
plicated may be obtained commercially, or may be 
made directly. These are usually expensive so far as 
money or time are concerned. We would advocate, 
however, that a simpler but nevertheless most effective 
system be used. This involves a column of glass balls 
through which the water vapour must pass before it is 

surface area 
allowed to condense. The ratio of depends 
volume 

on the size of the balls. The smaller the diameter of the 
balls the greater the above ratio. However, when the 
inter-ball spaces become very small, the adhering spray 
tends to block them and the water vapour, as it forces 
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its way through, becomes re-charged with spray. For 
this reason it is convenient to use a column made up of 
a glass tube having a length of about 20 cm. and a dia- 
meter of about 5 cm. and containing balls about | cm. 
in diameter. It is also advisable to cover the external 
surface of the column with three to four layers of 
asbestos paper in order to decrease heat losses. , 

The process of distillation does not separate the 
water vapour from volatile constituents such as dissolved 
gases and certain organic substances which are volatile 
at the distillation temperature. There is, however, a 
difference between dissolved gases and other dissolved 
volatile substances. The process of boiling transfers the 
dissolved gases completely into the vapour phase, 
whereas only a fraction of the dissolved volatile sub- 
stances is transferred into the vapour phase, depending 
of course on the values of the saturated vap our pressures 
at the distillation temperature. One point deserves 
mention, because it is usually neglected when the pros 
and cons of distillation versus other schemes of purifica- 
tion of water are considered. When solutions capable of 
forming minimum boiling mixtures (containing excess 
water) are used, the process of distillation results in the 
distillate containing a higher proportion of the impurity 
than that of the tap-water used. This principle applies 
to such mixtures as ethyl alcohol and water; indeed 
fractional distillation is used in this case in the prepara- 
tion of a constant boiling mixture of alcohol and water 
having c. 95°6 per cent alcohol. The presence of 
alcoholic impurities, and indeed that of any non- 
electrolytes, cannot be detected by pH or conductivity 
measurements. The removal of organic substances is 
usually effected by adding some alkaline permanganate 
to the distillation flask where they are oxidized to CO» 
and water 

Such addition can be made conveniently to units in 
which the distillation chamber is made of glass. If a 
metal distillation chamber is the only type available, 
alkaline permanganate is likely to attack the metal; 
consequently this method cannot be used 


The Heat Supply to the Still 
The type of heat supply and its method of application 
in the distillation system deserve consideration 

On the whole it is preferable to rule out the use of gas 
heating because of its inconvenience compared with 
electricity and because of the resultant increase in the 
carbon dioxide content of the atmosphere. The latter 
factor can be a nuisance in that several laboratory 
experiments require CQO» absence, as any increase ip 
the carbon dioxide content of the atmosphere results in 
the need for more extensive precautions in the carrying 
out of such experiments, e.g. in the titration of weak 
acids with alkalis where the pink colour obtained at the 
end point, using phenolphthalein, ts affected by the 
presence of carbon dioxide in the atmosphere. The 
carbon dioxide may be removed from the titration 
vessel by the passage of air which has been passed 
through sodium hydroxide solution; when the carbon 
dioxide content of the atmosphere is increased, it is 
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necessary to ensure more prolonged contact between 
the pumped air and the CO) absorbing sodium 
hydroxide solution. 

Available electrical heating systems may be placed 
in two main Categories: 

(a) External heating using an asbestos or glass fibre 
mantle.—Heating maniles are used quite extensively 
and conveniently for many distillations such as those 
involved in organic chemistry. They are made in forms 
which heat either the lower part of the distillation flask, 
sometimes associated with a separate mantle which is 
used to heat the upper part of the flask, or in a fit-on 
type of mantle which covers practically all the flask 
with the exception of the neck. 

For continuous water distillation to be economical 
and as rapid as possible, it is desirable that the heating 
mantle should cover as much of the distillation flask 
as possible. 

However, such an arrangement does not allow direct 
vision of the water level inside the flask and thus 
increases the chances of accident. This particularly 
applies in hard-water districts where the rapid accumula- 
tion of hard-water deposits resulting from the distilla- 
tion makes it essential to clean the distillation flask each 
day. In systems which do not possess an outlet at the 
bottom of the distillation flask, and which therefore 
must be dismantled for acid cleaning to remove the 
carbonate deposits which adhere to the internal surface 
of the vessel, separate upper and lower mantles have to 
be used in order to decide whether the cleaning process 
is satisfactory. If close fitting mantles are used, the 
sulphuric acid added in some laboratories to the 


distillation flask* may occasionally find its way to the 


mantle with deleterious effects. On the whole, the 
external mantle method can be conveniently used only 
when special modifications have been employed in the 
water distillation flask. In this laboratory we have 
noticed that when such mantles are continuously used 
for water distillation with ‘anti-bump’, the distilling 
flask becomes internally etched or devitrified within less 
than a year. Once the glass is thus affected it is advisable 
to discard the flask and to use a new one. Any attempt 
at economy in this connection is bound sooner or later 
to result in a costly failure 

(b) ‘Internal’ heating.—-The water may be heated 
internally using an electrical resistance wire which is 
usually covered by an insulating material 

A modification of this method consists of a prominent 
internal indentation in the bottom of the flask into 
which is fitted an electrically heated spiral wound on a 
suitable frame. This method has been found to be very 
stable and compares favourably with the external lower 
mantle system, though the latter is obviously superior 
when applied under discontinuous conditions not 
involving deposits 


*This combines with any NH, present and thus stops its transfer to the 
vapour phase. Further, the sulphate complexes with theCa+ + andMg+ + 
ions and decreases effectively the deposition of CaCO, and MgCO, 
deposits 
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Bumping 
Violent bubbling may be encountered during the 


distillation. To counter this, pumice ‘anti-bump’ is 
usually added to the distillation flask. It is, however, 
possible nowadays to buy distillation flasks the internal 
surfaces of which have been suitably treated so as to 
result in steady bubbling. 


The Distillation Flask 

The distillation flask in a glass still should of course 
be made of resistance glass. It should have an outlet at 
its bottom ending in a standard joint. This will simplify 
cleaning without dismantling of the distillation 
apparatus. 


Removal of Dissolved Gases 

The removal of carbon dioxide and other dissolved 
gases from distilled water is carried out in a number of 
laboratories by allowing part of the water vapour to 
escape, while the rest is being condensed The ‘bleeder’ 
which allows the escape of steam must be situated near 
the bottom of the condenser. The method is sound, but 
it is essential to make certain that the steam escapes 
continuously and not in batches, The disadvantage of 
this method is that the steam escaping into the labora- 
tory atmosphere tends to raise its relative humidity 

Instead of using the last method one may employ a 
partial vacuum. We advocate that the bleeder be con- 
nected to a water pump which would ensure that the 
excess steam carrying the unwanted gases be sucked 
down into water stream instead of being allowed to 
escape into the atmosphere. 

The distilled water may be stored in resistance glass 
such as Pyrex or in polythene containers. If it is to be 
kept for some time, it should be kept away from light 
Experience shows that ‘equilibrium’ water containing 
CO, on several weeks exposure to light in the laboratory 
sustains growth of algae. 

I iving in an automation era, as we do, it is surprising 
to find that many laboratories still do not use auto- 
matic controls of water distillation units which, on the 
whole, are savers of time, energy and worry. From the 
standpoint of labour economy alone, it is possible to 
make a formidable case for the installation of auto- 
matic cut off and on switches in water purification 
processes. 

Some inherent resistance to the installation of such 
automatic systems is often encountered. The arguments 
occasionally heard involve the standpoint that increase 
in automation results in increased dependence on such 
systems which may eventually get out of hand. Also, 
that the time spent in checking the working of such 
gadgets, the numbers of which are steadily increasing, 
may before long become so increased that any time 
saving will be offset in the long run. 

An argument sometimes advanced is that the intro- 
duction of mechanization and automation processes 
into the home have not made life any simpler for the 
housewife, but have simply shifted the emphasis from 
one working field to another. For example, it has been 
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argued that the introduction of an electric time- 
automatic mixer in the kitchen does not save the house- 
wife any work, but merely makes her spend less time on 
manual mixing and more time on dismantling the 
machine, washing and drying its constituents; further, 
if the machine goes wrong then it is not possible, at any 
rate until it is repaired, to prepare foods that do require 
such action. This argument is sometimes advanced by a 
husband who is attempting delaying tactics where a 
determined mechanically minded housewife is con- 
cerned. More often than not it is not successful, because 
the husband himself does not really believe in the 
argument, as he appreciates that his attitude is affected 
by other considerations. One often suspects that the 
attitude of scientific phlogistonists* is based essentially 
on the attitude of “What was good enough in my 
student's days is good enough for me now’. This attitude 
may be acceptable in ethics, tolerable in general life, 
but must be rejected in the scientific field where progress 
is accelerating because of the development of new 
methods and techniques, Should one consider that such 
negative attitude is rare among scientists, then one may 
be readily disillusioned on the subject. One has but to 
recollect the example of Ignaz Semmelweis who tried to 
introduce the concept that puerperal fever in gynaeco- 
logical operations was passed on to women by contact 
with the hands of medical practitioners and students 
who had come straight from post mortem examinations 
He was not only ridiculed, indeed the treatment he 
received amounted almost to persecution. And this was 
a case where human life was in the balance! We muy 
add to this the scepticism, which in some cases amounted 
to condemnation, which greeted the enunciation of new 
theories such as those advocated by Lister, Darwin, and 
Einstein. Looking back at the language used in the 
attacks on the people enunciating new ideas, one is 
indeed appalled. The attacks might often be ascribed to 
some personal rather than scientific reasoning. Phlog 
istonism may indeed flourish in the minds of some 
scientists in every generation, and the resistance to 
introduction of automation in the laboratory may be 
but one manifestation of it 

Automatic electrical supply cut off systems which 
operate when the supply water level to the still is too 
low, or when the receiving vessel is full, and which are 
reversed as soon as these factors are reversed, are 
available commercially. They should be attached to 
distillation systems whatever opposition is encountered. 

Ordinary chemistry laboratory requirements for 
making aqueous solutions in qualitative and quantitative 
analysis are usually satisfied by a single distillation water 
quality which, when suitable precautions are taken, is 
practically CO) and NH, free. Such water has a 
specific conductivity of | 10-6 ohm=! cm.~! and a 
pH value of ca. 6-0 to 6°3. If however diffusion of CO» 
from the atmosphere is allowed to take place, the 


*In this sense a phiogistonist is defined as a die-hard ‘scientist’ who is 
against the introduction of new methods, techniques, or ideas into the 
laboratory. 
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specific conductivity may rise to 3 x 10-6 ohm~! cm.~! 
and the pH may go down to less than 5. Experiments 
in this laboratory using singly distilled water (from a 
good still) which was allowed to absorb atmospheric 
CO» and which was subsequently degassed by boiling, 
resulted in the pH value rising to 6-5. A quarter of an 
hour’s bubbling of nitrogen through the above non- 
boiled singly distilled water resulted in the pH value 
rising to pH 6-3* and the conductivity value decreasing 
to 1:5 — 2 = 10-° ohm™! cm.~!, both values referring 
to 20°C. measurements. 

A second distillation under final conditions which 
ensure absence of acid or alkaline gases results in the 
specific conductivity decreasing to ca. | « 10-7? ohm~! 
cm.~'!, while the pH value rises to the range of 6°4-6-7 
at 20°C. 

As pH values are regularly quoted in the literature, 
often without temperature specification, it is desirable 
to consider the significance of such measurements over 
room temperature which may vary during the year over 
the average temperature range of 18°C. to 25°C. The 
pH of neutral water is calculable from the dissociation 
constant of water K,. The value of K, is temperature 
dependent. At 18°C. it is approximately between the 
values of 0-52 10-'4 to 0-59 10~' 4, (Heydweiller 
1909, Harned and Hamer 1933), while at 25°C. it is 
1-0 x 10°!4. In pure water, the relation [H*] [OH~}- 
K, is accurate, and then [H*] — [OH™] from which we 
obtain [H*] 10-7 at 25°C., while at 18°C. it is 
roughly 10~7-!3 

Correctly defined in terms of activities, 


H - 
P 08 (a5, .) 


is the activity of the hydrogen ion. How- 


where cae 
ever, in pure water—or in dilute solutions where the 
electrolyte concentration is below 10-5 M—we can 
safely assume that the activity of the ion equals its 
concentration and then 
pH log(H™) 

Consequently, under such conditions the pH of neutral, 
pure, water at 25°C. is 7-0, while that at 18°C. is ca. 7-13. 
The effect of temperature on the value of the pH scale 
itself, while not negligible in itself, is small compared to 
the effect of the introduction of CO>. 


lon Exchange 

The ion-exchange process of water purification depends 
on the passage of the water over both a cation exchange 
resin in its acid form and an anion exchange resin in its 
base form. The cation exchange resin exchanges an H” 
for the cations present in the water, thus, 


*These pH values are the pH values recorded using glass electrode 
measurements at 20°C. (For details of accurate constant temperature pH 
meter measurements, see Lewin (1953, 1955). It must be emphasized that 
these values are the first values recorded before CO diffusion into the glass 
electrode compartment could take place. If one follows the pH of the 
water as atmospheric CO, diffuses in, say after the first half a minute when 
the measurements are quite stable, the pH value is seen to decrease slowly 
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2 A~H* cr 2 H” 


ie Ca** 
ws 
resin 


resin aqua 


aqua 


The anion exchange resin exchanges a hydroxy! ion 
for the anion in the water, thus 
C* OH cr R* Cl OH- 
= 
resin aqua resin aqua 
Both exchanges are reversible, but as long as the cation 
resin and the anion resin are respectively predominantly 
in the acid and basic forms, both reactions will be 
practically completely displaced to the right. 

Now, for electrical neutrality in solution, the total 
number of positive charges must equal the total number 
of the negative charges. Consequently, the final result 
should be the combination of equal numbers of 
substituted OH~ and H*. And since H* + OH~= HO, 
the overall process of ion exchange results in the 
formation of water and thereafter of deionization 
accompanied by production of more water. 

The efficiency of such processes depends within 
limits on the quantity of resins available and also their 
distribution. lon exchange purified water equivalent to 
that of single distilled ‘equilibrium’ water is often 
prepared by a two-stage deionization involving the 
passage of the water through a cation exchange resin 
followed by an anion exchange resin. 

The commercially available deionization units have 
usually attached conductivity measuring systems which 
include a conductivity cell with bright platinum 
electrodes, a conductivity bridge and conductivity 
meter. When the conductivity rises above a given value 
the two exchange resins have to be regenerated; the 
anion resin is regenerated with sodium hydroxide, the 
cation resin with hydrochloric acid. When very pure 
water such as conductivity water is required, the two 
stage deionization is followed by passage through a 
third column which contains a mixture of the basic 
form of the anion and the acid form of the cation resins 
and which is usually referred to as mixed bed de- 
ionization. Such a combination is more effective than 
that arising from the use of separate ion exchange 
resins. Further, any minute traces of soluble material 
which originate from one resin are taken up by the 
other, thus eliminating any contamination of the water 
by the separate resins. 

The mixed bed deionized material is not easily 
regenerated, but its use results in very pure water 
having a specific conductivity as low as 6°5 10-8 
ohm~! cm.~!. 

One point concerning the use of ion exchange in 
water purification is not sufficiently emphasized, viz. 
that of the pH of the emergent ‘pure’ water. Experience 
has shown that though the conductivity of the water, as 
measured by the conductivity meter attached to the ion 
exchange unit, was within the ‘permissible’ range, the 
pH value of the water was over pH 8. This incidence 
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may be disturbing at first sight, but it is indicative of 
the meaning of conductivity measurements in relation 
to pH, as will be seen from the following calculation: 

Let the pH of the water emerging from the deionizer 
be pH 8. This is equivalent to a [OH~] 10-°, and 
{H*] 10-8. Assuming the cation to be Na” (it will be 
remembered that the anion exchange material is 
regenerated with sodium hydroxide), we have for 
electrical neutrality [Na*] 10-°, since the concentra- 
tion of the H® is but one per cent of this. The pH value 
of 8 in the emergent water can therefore be ascribed to 
its being an extremely dilute solution of [NaOH] 
10-®N. Now, the ionic conductivities of the constituents 
are* 

H, », = 349-82; Na, &, = 50-11 and 
OH, » 198-5 ohm~! cm. 2 
and the equivalent conductivity of an electrolyte by 
definition is 
(“c) 
A 1000 » & 

where k is the specific conductivity and C is the con- 
centration in moles per litre. Rewriting we have 


AC 


1000 


Therefore 198-5 10-° 


0-03 10-7 


and since the specific conductivity of the solution as a 
whole is equal to the sum of the individual specific 
conductivities of the ions in solution we have for the 
water emerging at pH 8 a specific conductivity of ca. 
25 x 10-7. 

It can be similarly calculated that if the pH of the 
water emerging from the ion exchanger is pH 9, then 


the specific conductivity of the solution is ca. 2:5 x 10° 
ohm-! cm.~!. 

Vendors of ion exchange water purification units 
often state that the specific conductivity of the emergent 
water is between 5 x 10-8 to 5 x 10-7 ohm™! cm.~!. 
These figures, if due entirely to contamination with 
sodium hydroxide, can be explained in terms of the 
slightly alkaline pH values as shown above. 

Indeed, experience has shown that the pH of the 
water emerging from the deionizer is often near pH 8 
and sometimes a little higher. When such deviations are 


*The values quoted are those for 25°C. Variation in temperature results 
in slight variation of the values. 
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noted it is of course customary to wonder whether the 
laboratory steward has indeed washed the regenerated 
ion exchange unit properly. As the first principle in 
science is to take nothing for granted, one proceeds to 
carry out the regeneration on one’s own, only to find 
that one has to retract inwardly the original doubts as to 
the meticulousness of the laboratory steward. 

The high pH value is often missed because of the 
practically zero buffering capacity of such water. The 
emergent deionized water may well have a pH of 8 or 
over. The person detailed to measure the pH of the 
water may collect the water from the container using a 
beaker. Naturally, the deionized water mixes with the 
atmospheric air as it enters the beaker and enough CO» 
may be absorbed to lower the pH value to something 
very close to 7, when it is measured in the pH meter 
When precautions are taken to exclude contact with the 
ordinary atmosphere while the water is drawn from 
the container, then the pH of the emergent deionized 
water may well approach and even exceed pH 8. I know 
at least one ion exchange deionizer salesman with a 
surface knowledge of chemistry who like other salesmen 
tried to ‘prove’ how neutral the water was by pH 
measurements. He was uncomfortable when he was 
shown that it was slightly alkaline. 

There are now several kinds of commercial 
exchange deionizers including a system involving three 
different resins. Consideration of the various types will 
have to be undertaken separately. The main question 
with which one is confronted is this: Should one buy a 
still—and if so what kind—or shouid one buy an ion 
exchange unit? 

The use of either system involves an initial outlay, 
routine cost and attention. The cost of a good metal 
still—with a well-tinned condenser—using a 1-5 kilo- 
watt heater and which delivers about three pints per 
hour is in the region of £19, not allowing for any cut-off 
and switch-on electrical accessories. 

At 1:5 pence per kilowatt, the cost per gallon is 
approximately 6d. If a larger still is used—say a three 
kilowatt one—with a delivery rate of ca. eight pints per 
hour—in which the heat losses are smaller, the cost 
reduces to about Sd. per gallon. The figures quoted are 
independent of the degree of hardness of the water, 
though a little more work is involved in ensuring the 
complete removal of hardness of water deposits in hard 
water districts. 

An all-resistance glass still producing less than three 
pints per hour—without the distilled water container, 
and without the switch-on and cut-off electrical acces- 
sories, costs about £17. The cost of the electrical 
distillation is also about Sd. per gallon, allowing for the 
‘bleeding’ of some steam which ensures a practically 
CO free distilled water. 

An all-resistance glass still including distilled water 
container and automatic cut-off and switch-on systems, 
which operate either when the tap-water supply has 
failed or when the distilled water reservoir is full, costs 
about £26, the emergent water cost being about the 
same as above. 


1on- 
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The cost of a two-stage deionizer depends on its 
capacity. Its cost is about £80 to £100 where a total 
capacity of about 300 litres (67-5 gallons) is considered. 
The cost per gallon of deionized water varies consider- 
ably with the degree of hardness of water. In hard 
water areas such as London and Sunderland, it may be 
as high as 0-3d. to 0-4d. per gallon according to the 
makers’ claims which are a little optimistic. 

The answer to the question as to which purification 
system one should purchase—when ordinary quality 
water of ca. 1 x 10-5to 5 = 10-5 ohm~! cm.~! specific 
conductivity is required—depends on the availability of 
the money, whether the system is direct or not, and on 
the total water delivery requirements. The question of 
cost is, however, not as simple as might appear at first 
sight. The calculations do not include the labour costs 
in attending to the purification systems. When the 
metal still or the all-automatic glass still is considered, 
attention is indeed minimal, particularly when the 
distillation flask has an outlet at its lower end which 
ensures rapid cleaning and flushing. In the case of the 
deionizing system we have neglected to take into 
consideration the labour cost required in regenerating 
the system. The preparation of the sodium hydroxide 
and hydrochloric acid solutions, and the attention 
required during regeneration, may take from two to 
three hours. This takes place approximately once per 
65 gallons. Assuming the labour cost to be roughly 10s. 
it adds about 2d. extra per gallon to the deionized 
water. It might be argued that the laboratory assistant 
is in the laboratory any way and is not paid separately 
for the regeneration. However, if this attitude is 
accepted, it might be argued that the cost of the electrical 
distillation is not borne directly by the laboratory, at 
least in educational and research establishments, but is 
merely part of the overall cost 

If one is in doubt, then one good compromise adopted 
in a number of laboratories is to buy both a still and a 
deionizing system. The water is distilled and then 
passed through the deionizing unit. As the distilled 
water contains only traces of electrolytes, which are 
removed by the subsequent deionizing, as much as 
10,000 gallons of distilled water may be passed through 
the deionizer before it requires regenerating. By this 
means, particularly when mixed-beds are used, very 
pure water may be obtained. 

We would also advocate consideration of another 
scheme which combines cation exchange with distillation 
in hard-water districts. This involves the passage of the 
tap-water first through a column of the acid form of a 
cation exchange resin where the Ca** and Mg*~ ions 
are removed, thus ensuring absence of hard water 
deposits in the distillation chamber. The still should 
have a good spray remover and a ‘bleeder’ connected 
to a water pump and an opening at the lower end of the 
distillation chamber which allows ready flushing. 

The cost of the cation exchange column is quite 
small. It can be constructed easily in the laboratory by 
using glass-tubing which is simply filled and blocked at 
both ends using rubber bungs with glass inlets and 
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outlets. No conductivity measuring system need be 
used, as regeneration should be carried out when the 
first hardness deposits are noticed on the distillation 
flask. 

We would also advocate that the subject of water 
purification should be emphasized in the teaching of 
chemistry as an entity which allows correlation, contrast 
and comparison of various tools and techniques 
illustrating important physico-chemical principles, some 
of which it was not possible to discuss with any justice 
in a short article. Not only should the principles of 
distillation, ion exchange and electrodialysis be cor- 
sidered, but other related problems such as their effect 
on the separation of D2,O from H,O during the 
purification process, since the respective boiling points 
and equilibrium constants of these products differ 
significantly. 
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The 1960 Annual Meeting and Summer Conference of the 
Society will be held in Bangor on Tuesday, Wednesday and 
Thursday, July 5, 6 and 7, members assembling on Monday, 
July 4. 

The meetings will be held in Neuadd Reichel, University 
College of North Wales, Bangor and accommodation will 
also be provided at Neuadd Reichel. 

Members may introduce friends on all occasions except at 
the Annual General Meeting, and a conference fee of 5s. will 
be payable by all attending the Conference or any part of it. 

The programme will be as follows: 


July 4, Monday 


Arrival of Members 
Meeting of Committee 


Afternoon 
8 p.m 


July 5, Tuesday 
9.30 a.m.-12.30 p.m. 
2.15 p.m.-4 p.m. 
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Paper-reading Session 
Paper-reading Session 
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Symposium on Pseudomenas 
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Anglesey 

Society Dinner 


9.0 a.m.-12.45 p.m. 
2.15 p.m.-6.15 p.m. 
7 p.m. for 7.30 p.m. 


July 7, Thursday 


Symposium sessions on 
Pseudomonas and Achromo- 
bacter 


9.0 a.m.-12.45 p.m. 
2.15 p.m.-6 p.m. 
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The cost of a two-stage deionizer depends on its 
capacity. Its cost is about £80 to £100 where a total 
capacity of about 300 litres (67-5 gallons) is considered. 
The cost per gallon of deionized water varies consider- 
ably with the degree of hardness of water. In hard 
water areas such as London and Sunderland, it may be 
as high as 0-3d. to 0-4d. per gallon according to the 
makers’ claims which are a little optimistic. 

The answer to the question as to which purification 
system one should purchase—when ordinary quality 
water of ca.1 x 10-5to5 » 10-5 ohm~! cm.~! specific 
conductivity is required—depends on the availability of 
the money, whether the system is direct or not, and on 
the total water delivery requirements. The question of 
cost is, however, not as simple as might appear at first 
sight. The calculations do not include the labour costs 
in attending to the purification systems. When the 
metal still or the all-automatic glass still is considered, 
attention is indeed minimal, particularly when the 
distillation flask has an outlet at its lower end which 
ensures rapid cleaning and flushing. In the case of the 
deionizing system we have neglected to take into 
consideration the labour cost required in regenerating 
the system. The preparation of the sodium hydroxide 
and hydrochloric acid solutions, and the attention 
required during regeneration, may take from two to 
three hours. This takes place approximately once per 
65 gallons. Assuming the labour cost to be roughly 10s. 
it adds about 2d. extra per gallon to the deionized 
water. It might be argued that the laboratory assistant 
is in the laboratory any way and is not paid separately 
for the regeneration. However, if this attitude is 
accepted, it might be argued that the cost of the electrical 
distillation is not borne directly by the laboratory, at 
least in educational and research establishments, but is 
merely part of the overall cost 

If one is in doubt, then one good compromise adopted 
in a number of laboratories is to buy both a still and a 
deionizing system. The water is distilled and then 
passed through the deionizing unit. As the distilled 
water contains only traces of electrolytes, which are 
removed by the subsequent deionizing, as much as 
10,000 gi illons of distilled water may be passed through 
the deionizer before it requires regenerating. By this 
means, particularly when mixed-beds are used, very 
pure water may be obtained. 

We would also advocate consideration of another 
schemewhich combines cation exchange with distillation 
in hard-water districts. This involves the passage of the 
tap-water first through a column of the acid form of a 
cation exchange resin where the Ca” and Mg’™ ions 
are removed, thus ensuring absence of hard water 
deposits in the distillation chamber. The still should 
have a good spray remover and a ‘bleeder’ connected 
to a water pump and an opening at the lower end of the 
distillation chamber which allows ready flushing. 

The cost of the cation exchange column is quite 
small. It can be constructed easily in the laboratory by 
using glass-tubing which is simply filled and blocked at 
both ends using rubber bungs with glass inlets and 
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outlets. No conductivity measuring system need be 
used, as regeneration should be carried out when the 
first hardness deposits are noticed on the distillation 
flask. 

We would also advocate that the subject of water 
purification should be emphasized in the teaching of 
chemistry as an entity which allows correlation, contrast 
and comparison of various tools and techniques 
illustrating important physico-chemical principles, some 
of which it was not possible to discuss with any justice 
in a short article. Not only should the principles of 
distillation, ion exchange and electrodialysis be con- 
sidered, but other related problems such as their effect 
on the separation of D2O from HO during the 
purification process, since the respective boiling points 
and equilibrium constants of these products differ 
significantly. 


REFERENCES 


Heydweiler (1909). Ann. Physik, 28, 503 
Harned and Hamer (1933). J. Am. Chem. Soc 
Lewin (1953). Chem. & Ind., 1193 

Lewin (1955). Lab. Practice, 441 


Society for Applied Bacteriology 


The 1960 Annual Meeting and Summer Conference of the 
Society will be held in Bangor on Tuesday, Wednesday and 
Thursday, July 5, 6 and 7, members assembling on Monday, 
July 4. 


The meetings will be held in Neuadd Reichel, University 
College of North Wales, Bangor and accommodation will 
also be provided at Neuadd Reichel 

Members may introduce friends on all occasions except at 
the Annual General Meeting, and a conference fee of 5s. will 
be payable by all attending the Conference or any part of it 

The programme will be as follows 


July 4, Monday 


Arrival of Members 
Meeting of Committee 


Afternoon 


& p.m 


July 5, Tuesday 
9.30 a.m.-12.30 p.m. 


2.15 p.m.-4 p.m. 


Paper-reading Session 
Paper-reading Session 
S p.m Annual General Meeting 


July 6, Wednesday 


Symposium on Pseudomonas 
and Achromobacter 


9.0 a.m.-12.45 p.m 


Excursions to Snowdonia or 
Anglesey 
Society Dinner 


2.15 p.m.-6.15 p.m. 


7 p.m. for 7.30 p.m. 


July 7, Thursday 


9.0 a.m.-12.45 p.m 
2.15 p.m.-6 p.m. 


Symposium sessions on 
Pseudomonas and Achromo- 
bacter 


JUNE 1960 





SPECIAL PREVIEW > 


LABORATORY 
APPARATUS 


and 


MATERIALS 
EXHIBITION 


. z 
i — 
= C 
a p= 
~ 
= 
“ ~ 
4 w 
“ 
, . 
a .% 
M4 a’ 
"Rs 34k 
‘Tus g wh 


JUNE 20-21-22-23 1960 


Royal Horticultural Society’s New Hall 
Westminster, London, S.W.|! 





What to see at the— 





LABORATORY APPARATUS AND 
MATERIALS EXHIBITION 


The Laboratory Apparatus and Materials Exhibition, sponsored by Laboratory 
Practice and organized by U.T.P. Exhibitions Ltd., is the first of its kind to be 
held in the United Kingdom on a national scale, where products and materials 
on show are limited to those specially produced for use in all types of 
laboratories. In addition a comprehensive series of lectures on recent advances 
in laboratory techniques by specialists in their field will be given throughout 
the entire run of the Exhibition, the full programme for which 
appears later in this special supplement. Daily glass blowing demonstrations 
will also be given on stand 67 by Mr. J. A. Frost of Reading University. 

For the first time, under one roof, practically every possible laboratory 
requirement will be available for examination, study, comparison and selection 


as will be evident from the following descriptions of exhibits. 


Aimer Products Ltd. (Stand No. 7) 

The majority of the exhibits to be displayed on this stand 
have been designed and approved by well-known doctors 
and technicians, and have been found to be invaluable in all 
forms of chemistry research in Great Britain, and through- 
out the world, including Australia, Africa, New Zealand, 
U.S.A., Canada, West Indies, South America, Europe, 
China, India, Ceylon and Russia. 

The chromatography apparatus was designed by Dr. Ivor 
Smith and Dr. J. B. Jepson, together with others, of the 
Courtauld Institute and Barnato-Joel Laboratories of the 
Middlesex Hospital Medical School, London, W.1, and they 
are being used most successfully at home and abroad. 

The Kemikit small scale apparatus is to the design of 
Dr. Stock (now teaching at Connecticut University) and 
Mr. Fill of Norwood Technical College. This apparatus is 
being used extensively, with great success, at many Uni- 
versities and Technical Schools in this country, as well as 
abroad, and is able to cope with all that is required in the 
field of microchemustry. 

The ‘Portalab’, designed by Dr. H. Medinger, is claimed 
be the most compact laboratory in existence. It is invaluable 
to schools that are restricted for space as far as science 
teaching is concerned, and for students who are hoping to 
obtain a very high level in G.C.E. In large schools one 
‘Portalab’ to three or four students is admirable. 

In addition to the above, other items will be exhibited 
and the company will welcome all enquiries 


Anderman & Company Ltd. (Stand No. 32). 
Porcelain, glassware, chemicals, refractories, and electric 
Stirrers will be featured on this stand. 

The porcelain will be the famous Roya! Berlin porcelain 
with its excellent resistance to thermal shock and chemical 
attack. 

Jena glassware for laboratory use will also be shown. Of 
particular interest will be G.20 glass with its high resistance 
to chemical attack. A Jena water bi-distiller which will 
produce 4 |. of bi-distilled water per hour will also be shown. 

Examples from the range of Merck reagents will be 
displayed including indicator papers and ‘Titrosol’ con- 
centrated volumetric solutions. The refractory tubing and 
shapes for many purposes to be shown will be of particular 
interest owing to the range of sizes available, and the very 
close tolerances to which they can be supplied. 
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The Anderman variable speed stirrer will be demonstrated 
and visitors can test the high torque obtainable at all speeds 
by use of the multitapped transformer control. The stirrer 
can be used at speeds ranging between 60 and 7,000 r.p.m. 
and a comprehensive range of stainless steel paddles are 
available for use with it. 


Astell Laboratory Service Co. Ltd. (Stand No. 23). 
This company will exhibit a selection of equipment for use in 
modern laboratories covering the fields of chemistry, 
microbiology, laboratory control and laboratory furniture, 
with particular application to the dairy and food industries. 
Some of the exhibits are new; some traditional equipment 
has been re-designed and mechanized in the interests of 
speed, accuracy and safety, while other units have been 
developed to meet exacting techniques in the ever-expanding 
field of microbiology and biochemistry. 


Astell water bath. 
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(a) Included in the exhibits will be the Astell fully-auto- 
matic refrigerated Hortvet cryoscope, semi-automatic and 
standard models, carefully designed to ensure compliance 
with Hortvet test conditions prescribed in B.S.S. 3095:1959 
and the A.O.A.C. In the semi-automatic model (501) 
mechanical devices have been incorporated to overcome the 
tedium of hand manipulation of stirring and variable super- 
cooling. This model has now been further modified (501/A) 
to include automatic ether replenishment, which considerably 
minimizes the inflammability hazards in the use of ether in a 
genera! laboratory. 

The fully automatic model (502) employs additional 
special features to effect absolute reproducibility of freezing 
conditions and results. As many as 15 freezing point 
determinations can be carried out per hour and the ether 
hazard is completely eliminated by the use of a secondary 
refrigerant. 

(6) The Astell Gerber centrifuge which is available either 
with fully enclosed vertical loading cups or with the con- 
ventional type horizontal loading pan. 

(c) Semi-automatic fillers, representing a major advance in 
the method of filling Gerber butyrometers with sulphuric 
acid and amy! alcohol. They ensure complete safety to the 
operator, speedy and accurate filling, and are virtually 
non-drip. The stands are polythene covered to prevent 
corrosion. 

(d) The automatic lactometer jar, a sturdy, attractive 
apparatus designed to speed up and simplify the whole 
process of making lactometer (hydrometer) readings. The 
exhibit includes all further equipment required for milk 
testing and, of special interest, the rapid solids-not-fat 
calculator. 

(e) A low temperature incubator by which automatic and 
accurate control of incubation at any temperature in the 
range 5—40°C. is now possible. 

({) Equipment for the manufacture of phage-free cheese 
starters. Air-borne infection has been eliminated in a new 
method of starter propagation evolved by Mr. E. J. Lewis 
of United Dairies (Wholesale) Ltd. (J. Soc. Dairy Technology 
1956, 9, 123-130) and the company manufacture all the 
specialized equipment needed for this new technique. 

(g) Roll tube equipment for bacteria counts. 

(h) Bacteriological seal, used instead of cotton wool for 
plugging Astell roll tube bottles and ¢ in. diameter (15/16 
mm.) test tubes. [ts use represents a major saving in time as 
well as cotton wool. Unlike ordinary rubber stoppers, this 
seal is specially designed to vent automatically when the 
bottles or test tubes containing media are heated for sterili- 
zation. After sterilization, the seals are pressed home. Media 
plugged in this way will remain sterile indefinitely and there 
is NO evaporation during storage. 

(i) Thermostatically controlled Water baths, hot air 
sterilizers and incubators. 

(j) Automatic media filler, disposable Petri dishes, micro- 
assay plates, and equipment and media used in bacterio- 
logical examinations. 


W. & R. Balston Ltd. (Stand No. 59) 
The exhibit will be arranged in four groups as follows: 
Filtration.—This will include the normal range of What- 
man laboratory filter papers. In addition two recent develop- 
ments, silicone impregnated papers for the separation of 
aqueous and non-aqueous liquid phases, and glass fibre 
papers which have proved to be extremely useful for other 
difficult filtration problems where very high retention is 
required. 
Chromatography.—The various special shapes and grades 
of paper evolved for this technique, are represented in this 
group. 
Cellulosic lon-Exchangers. 


These are the latest addition 
to the Whatman range and include such materials as 
diethylaminoethy! cellulose (DEAE), ECTEOLA cellulose, 
aminoethyl cellulose (AE), cellulose phosphate (P), cellulose 
citrate (CT), and carboxymethyl cellulose (CM). All these 
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products are represented in three physical forms: flocs, 
powders and papers. 

Glass Fibre Papers.—\in addition to the normal type of 
filtration application mentioned above, these papers are 
featured here as high efficiency air filters with emphasis on 
their use in dust sampling from the atmosphere. 


Barlow-Whitney moulded electric heating elements. 


Barlow-Whitney Ltd. (Stand No. 53). 
The following will be shown on this stand 

Humidity Test Cabinet.—The model HTC.2B humidity 
test cabinet exhibited is one of the smaller units of the 
‘B-W’ range for the testing of electrical and electronic 
components, tele-communication equipment, packaging, 
paints and varnishes, plating finishes, etc. All units are 
completely self-contained 

Performance characteristics include: dry heat to 100°C 
wet heat to 70°C.; relative humidities from 40 per cent to 
99 per cent; temperature control limits 0.5°C. or better; 
controlled rapid cyclic temperature variation under damp 
heat conditions with adjustment for amplitude and frequency 

Other units are available for mould or fungus growth 
tests and with refrigeration for temperatures down to 0°C 
also large tropical chambers with capacities up to 9 feet cube 
or to special dimensions. 

Furnaces.—A number of types from the *B-W" range will 
be exhibited including muffle and tube furnaces and also 
units for operating temperatures to 1,500 °C 

Moulded electric heating elements shown on this stand are 
a recent addition to the company’s products. They provide 


Barlow - Whitney 
humidity test 
cabinet. 
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a convenient and economic answer to many of the higher 
temperature heating problems which arise so frequently on 
experimental and prototype work. 

The variety of shapes which can be supplied enables 
temporary heating chambers and tunnels to be easily built 
up in the laboratory or research department and special 
forms can also be made for permanent instillation in pro- 
duction equipment. 

These moulded elements are rigid self-supporting units 
manufactured under carefully controlled conditions to a 
technique developed after extensive experimental work and 
field tests. Two types are available—-Series E.1,000 MHE to 
1,000°C. and Series E.1,200 MHE to 1,200°C. 

The following typical items are also to be exhibited: 

Ovens for drying, curing and other heat processes. 

A small vertical vacuum oven. 

A vertical crucible furnace 

High temperature melting pot suitable for zinc, lead, tin, 

etc. 

A selection of melting pots for waxes, compounds, white 

metal, etc 

Hot plates. 

Litz wire strippers. 

Removable core type heaters 


Boro’ Laboratories & Appliance Co. Ltd. (Stand No. 30). 

A comprehensive range of laboratory glassware—E-mil, 
Davisil, Firmasil, Monax, and Pyrex—-will be shown, to- 
gether with temperature controlled water baths, centrifuges, 
sampling outfits, insulated carrying cases, filter papers, 
Oxoid preparations, thermometers, and anodized aluminium 
test tube baskets. 

The display of plastic laboratory ware in polythene, 
polystyrene, nylon, P.V.C., etc., will include aspirators and 
beakers, bottles, funnels, measuring cylinders, pipette 
cylinders and washers, stoppers and test tubes; also tubing 
rod and sheet in polythene, P.V.C. and nylon. 

Terylene laboratory coats and aprons will also be shown 
on this stand. 


The British Drug Houses Ltd. (Stand No. 24). 
The plant and warehouses of the B.D.H. Laboratory 
Chemicals Division at Poole supply between 6,000 and 7,000 
products for laboratory use; each year the Division issues 
scores of thousands of copies, mostly free, of technical 
booklets and other publications, and circulates nearly a 
quarter of a million informatory leaflets on reagents and 
preparations newly available for analytical and other 
laboratory procedures 

While the B.D.H. stand will indicate something of the 
range of the Division's activities, enquirers will find the 
company’s 1960 catalogue offers a choice of products and an 
amount of information about them which are even more 
extensive than in previous editions. Including ‘AnalaR’ and 
M.A.R. products, specifications of purity are now given for 
nearly 2,000 substances, with formulae, molecular weights 
and liquid densities. In particular, the biochemical section 


The Camlab Transistavolt. 
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Model of naphthol blue/black ‘B’ molecule. (Cavalin Lid.) 


has been greatly enlarged, and materials for liquid and gas 
chromatography, solvents for spectroscopy, concentrated 
volumetric solutions, ion exchange materials, and molecular 
sieves are examples of the newer products which have become 
available to laboratories in steadily increasing variety during 
the last few years. 

Equally, recent years have seen rapid and extensive 
developments in the production of pure chemicals for direct 
industrial use. For special fields of industry the company 
supply, in addition to general organic and inorganic chemi- 
cals, fluorides in very large quantities, selenium and tellurium 
compounds, and salts of caesium and uranium. Visitors 
interested in technological applications of pure chemicals 
will be able to discuss their problems with the company’s 
technical representatives. 


Camlab (Glass) Ltd. (Stand No. 47). 

As a result of recent advances in electronic techniques, 
including in certain applications the use of transistors as an 
alternative to valves, and a general improvement in mains 
stability, stabilized power supply units are now much more 
reliable, more compact and less expensive. 

The ‘Transistavolt’ unit to be shown by this company has 
recently been tested in the Unicam Research Laboratory 
under normal operating conditions, as a result of which it 
was found that the unit provides a voltage source of adequate 
stability for the tungsten lamp and amplifier voltage L.T. of 
the Unicam SP.500 spectrophotometer. Interdependence of 
dark current and sensivity controls was unobserved using 
the Transistavolt. It was not possible to carry out endurance 
tests on this unit. 

This equipment has been specially designed for purposes 
demanding a low-voltage supply of highly constant d.c. 
voltage and especially for laboratory use by spectophoto- 
metry, etc., where previously a sufficient constancy was only 
obtainable by means of trouble-causing storage batteries. 

A new item to be shown on this stand is a device for clinical 
biochemists and haematologists to enable them to produce 
very accurate and highly reproducible dilutions of blood for 
flame photometry and haematology. 


Catalin Ltd. (Stand No. 41). 
The Catalin exhibit will consist of the following: 

(a) Covalent Models.—Catalin standard, student and 
teaching sets of covalent atoms based upon the Stuart 
Pattern and developed in conjunction with the Chemical 
Research Laboratory at Teddington, together with models 
of a variety of molecules illustrating their use. These models 
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are coloured in accordance with the recommendations of the 
Institute of Physics and are accurately made to a scale of 
1 cm.=1A. They comprise i! elements in their various 
valency states and spacial arrangements. They are particu- 
larly useful both for the teaching of organic chemistry and 
as a guide in planning research into the structure of complex 
molecules. 

(b) Ionic Models.—A new series of ionic models together 
with an adjustable base (patent applied for) designed by 
Mr. J. E. Whitney, which are intended as visual aids for the 
teaching of inorganic chemistry. The adjustable base enables 
a wide variety of model compounds to be constructed at 
minimum cost and also permits both exploded and close 
packed forms to be demonstrated. 

The individual ions are dimensioned in accordance with 
Paulings concepts and are made to a scale of | cm. | 
They are coloured characteristically, the electro positive ions 
by opaque colours and the electro negative ions by trans- 
parent colours. A series of model inorganic compounds will 
be shown based upon various alkali metal halides and 
cadmium iodide in order to demonstrate the influence of ion 
size upon packing and to illustrate the radius ratio effect. It 
is proposed to offer these models with both fixed and adjust- 
able bases. 

By employing the Catalin ionic models in conjunction 
with the covalent models, a much broader range of visual 
aids to the teaching of chemistry becomes available than 
hitherto. 


Communication Systems Ltd. (Stand No. 37). 
This stand is shared by Hivac Ltd. and Communication 
Systems Ltd., two companies in the A.T.E. group. 

Communication Systems Ltd. will be exhibiting the A.T.E. 
crystal chronometer, a new all-electronic precision pulse 
source with a time interval accuracy of the order of a few 
seconds per annum. It employs a crystal-controlled oscillator 
to generate a basic frequency which is fed to a series of 
binary dividers. The outputs of the binary dividers are fed to 
separate pulsing relay circuits to produce pulses at the 
required intervals. The special circuits are completely 
transistorized and make extensive use of printed circuit 
panels of the plug-in type. The standard chronometer for 
general application produces three square wave pulses at 
intervals of 1, 30 and 60 seconds respectively but other pulse 
output rates can be provided. 

Hivac Ltd. will be showing subminiature valves, cold 
cathode tubes, lamps, dry reed relays, in-line digital display 
tubes and other small specialized electronic devices. 


Alfred Cox (Surgical) Ltd. (Stand No. 27). 
This display is presented in an endeavour to assist pathologist 
and anatomist. 

The technique of post-mortem examination cannot, of 
necessity, advance to any appreciable extent. The aim is, 
therefore, to concentrate on the production of dependent 
instruments of the recognized patterns. This firm has 
specialized in the making of such instruments since 1860 and 
the instruments and equipment offered cover a range to 
meet all normal requirements in this field. Special attention 
has been given to the needs of the forensic pathologist and 
many items have been developed and adopted to facilitate 
this highly specialized work. 

The need for improving design of necropsy tables has long 
been recognized and it is thought that the table which will be 
on view combines all the features desired by both pathologist 
and mortuary staff. 

The importance of the cleansing of laboratory glassware 
need not be stressed and in order to simplify this process and 
eliminate the risk of residual deposits, Haemo-Sol has been 
introduced into this country from the United States of 
America where it has been in continual use in the principal 
hospitals for over eighteen years. A comprehensive technical 
bulletin will be available with simple guidance for use and 
supporting data and experimental methods of proving its 
efficiency. 
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Department of University College, 


Biophysics 
(Cygnet Joinery Ltd.) 


Cygnet Joinery Ltd. (Stand No, 52). 

Units of standard production, both fixed and removable 
type under-bench units, will be shown on this stand. In the 
latter case, these are interchangeable if of a similar module 
The exhibit will be partly pictorial illustrating the wide range 
of laboratory furniture that is available. The company offer 
a consultative service in connection with laboratory services 
and furnishing problems and in this connection their 
qualified technical and design staff co-operate with both 
architect and client. 


F. Darton & Co. Ltd. (Stand No. 29). 
Temperature and pressure recorders—portable and inexpen- 
sive instruments which need no installation—will be shown 
on this stand, together with mercurial barometers, brass- 
cased aneroid barometers, hygrometers of various sizes and 
types, meteorological thermometers, rain gauges, manometer 
single tube type (precision) and a test bench barometer 
reading to infinite altitude 

An item which will be exhibited for the first time will be a 


precision manometer for pressure, vacuum or differential 
pressures. 
Other items to be seen on this stand will be a hair hygro- 


meter for works and factories with 8 in. dial (this also 
indicates the air temperature on a subsidiary scale) and 
temperature and humidity recorders showing rate of change 
on graphed chart paper 


Degenhardt & Co. Ltd. (Stand No. 54). 

The new Zeiss Siemens television microscope will be shown 
on this stand for the first time in this country. This equipment 
is used in the microscopic examination of radioactive 
material and of material subjected to radioactivity and for 
all other investigations endangering the observer and for 
microscopic determinations during which the observers 
should not enter the room in which the microscope is located 
and in which infectious material or material subject to 
infection is handled. It can also be used for examinations in 
invisible light and for examinations on objects with in- 
sufficient image contrast. 

Other items on this stand will include the Carl Zeiss range 
of stereo microscopes, operation microscopes and photo- 
microscopes together with Colora thermostats and viscosi- 
meters. 


Electrothermal Engineering Ltd. (Stand No. 35). 
A comprehensive range of Electrothermal! laboratory heating 
equipment for flasks, funnels, beakers, etc., together with 
distillation and extraction apparatus, Kjeldahl and Micro 
Kjeldahl apparatus and electric bunsens will be shown and 
also four recently introduced items of equipment: the 
electric melting point apparatus, glass tube cutter, precision 
brazing equipment and immersion heaters. 

The full range of surface heaters for temperatures from 
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100°C. to 1,000°C. including pipe heaters, heating tapes, 
Heat-by-the-Yard, Thermocord, armoured heaters and 
flexible furnace together with the industrial heating tapes 
recently introduced for attaining temperatures up to 1,000 ¢ 
will also be on show 

New additions to the Electrothermal range of laboratory 


apparatus to be exhibited will be the electronic thermometers 
for medical use, electronic diagnosis apparatus and electronic 
measuring instruments for laboratories operating by contact 


and by infra-red without contact 


Elga Products Limited (Stand No. 1). 
The company’s Development Section will introduce 

(a) Mixed Bed Deionizer for the Semiconductor Labora- 
for) The unit consists essentially of a mixed bed Elgalite 
column, a storage tank, and a recirculating pump. After 
passage of the crude water through the mixed bed column 
this is guided through an 0.45 micron filter in series with an 
activated charcoal bed. From this the deionized and filtered 
water passes through a UV radiation unit and ts then finally 
collected in a sealed receptacle. The water is not run to 
waste; it is recirculated, for economy 

This unit provides the Semiconductor Laboratory with a 
self-contained pilot plant for the assessment of process 
requirements 

(h) The Elgastat Glass Washer This deionizer is based on 
the Elgastat transistor washer and adapted to fulfil the 
following function: In hard water areas, laboratory glass- 
ware has to be dried after cleaning in order to avoid deposits 
The use of deionized water prevents deposits forming, and 
thereby saves the necessity of drying. This fact has been 
recognized for many years but for reasons of economy the 
process did not always prove acceptable. This glass washer 
overcomes this objection by recirculating the effluent, with 
resultant economy. 

Other exhibits will cover a range of deionizers for the 
preparation of ultra pure water in academic and industrial 
research 

A section of the stand will be devoted to demonstrations 
of deionizers and conductivity meters for schoo! laboratories 
and Technical Colleges 
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Elliott Brothers (London) Ltd. (Stand No. 18). 
Included in the exhibits to be shown by the Microwave & 
Electronic Instrument Division will be: 

Microwave instruments and components for frequencies 
above 6,000 Mes. 

A semi-automatic microwave 
measurements of v.s.w.r 

Transistorized stabilized low voltage d.c. supplies for use 
from a.c. mains 

Transistor inverters and converters. 

Precision frequency decades covering various ranges from 
zero to 30,000 Me s 

Accessory units for recording and visual display and 
equipment to enable klystrons or carcinotron oscillators to 
be phase locked to a 100 Ke’s crystal standard having an 
accuracy of two parts in 10° 

High gain and special purpose audio frequency amplifiers 

A range of electronic sub-units, together with a novel 
method of assembly to provide a variety of different appli- 
cations 

The Electrical Measuring Division will be showing the 
230° recorder, the *5,000° portable a.c. test set, a reflecting 
dynamometer and examples of the new rectangular meters. 


reflectometer for rapid 
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Endecotts (Filters) Ltd. (Stand No. 45). 

Test sieves to B.S. and U.S. Standards manufactured com- 
pletely from stainless stee! will be shown as well as test sieves 
to B.S.410:43 which are manufactured under licence from 
the British Standards Institution, U.S. Sieve Series (ASTM 
E.11:39) and of other international standards, also pocket 
“Interchanger’ sieves and various sieving ancillaries 

The rapid separation of particles will be demonstrated 
with transparent rimmed test sieves on an ‘Endrock’ test 
sieve shaker. Visitors will see a mixture of coloured materia! 
inserted in the top of a nest of sieves; in approximately 30 
seconds it is graded into six different sizes each size of which 
is a distinctive colour. 

This test sieve shaker is normally powered by a fractional 
horse-power single phase motor to work off 230-240 volts or 
200-220 volts, 50 cycles and incorporated in the circuit is a 
time-switch which can be pre-set for tests of any duration 
between 0 and 60 minutes. 


Esavian Ltd. (Stand No. 19). 
Examples of quality built laboratory furniture, scientifically 
designed for modern requirements, will be displayed. These 
Unilab units will fit compactly into any laboratory, whatever 
its shape or size. The units are quick and easy to instal, 
built in beech or mahogany, with a wide choice of tops, 
including Moulmein Teak, Iroko, Formica and stainless 
steel. They provide unlimited scope for every type of labora- 
tory work 

The company also offer a complete laboratory furnishing 
contract service, including fume extraction, plumbing and 
all bench fittings. 


Esco (Rubber) Ltd. (Stand No. 2). 

The following products will be exhibited by this company 
Rubber, silicone rubber and plastic products, including 

E.R.L. rubber test tube holders, E.R.P. waterclear non-toxic 

plastic tubing sterilizable at 120°C. and made in sizes from 

0.5 mm. to 40 mm. i.d., Escorubber silicone rubber tubing, 

quality TC156, non-toxic and suitable for a wide range of 


extreme temperatures, Escorubber rubber and silicone 
rubber bungs in 60 sizes, E.R.L. extra heavy rubber pipette 
teats in seven colours for identification purposes, E.R. 
rubber filtering cones for Buchner flasks, E.R.L. silicone 
rubber covered magnets for magnetic stirring, rubber and 
silicone rubber liners for bottle caps, E.R.L./S2 rubber 
closures for large containers in long storage, and special 
mouldings to customers’ specifications. 


W. G. Flaig & Sons, Ltd. (Stand No. 26). 

A full range of all glass Exelo stopcocks, including several 
new types will be shown. Its base is a moulded body, the 
surface of which is an optical flat with two holes in it, 
connecting up to two tubes which are fused to opposite sides 
The key is a similarly moulded part with one surface optically 
ground and having a curved channel which connects the 
flow through the tube when positioned correctly. The two 
parts are held together by means of a nylon screw which 
passes through holes in the centre. Stainless steel screws are 
available as an alternative. The hexagonal design of the key 
makes it easy to operate and control. The high degree of 
accuracy of the ground surfaces ensures that there is no 
leakage and in fact makes it possible for this stopcock to be 
used for many purposes without lubricant. 

A full range of apparatus fitted with these stopcocks is to 
be exhibited, including burettes, separating funnels and 
Orsat apparatus. 

A new range of volumetric glassware with permanently 
filled graduations will also be shown. These graduations 
remain permanently legible when in use in the laboratory. 
An improved design of measuring flask will also be exhibited 
This flask is a wide necked shorter form than the usual 
design and offers obvious advantages in use. 

The Exelo Safety Pipette, including the new type fitted 
with a stopcock, eliminates the need for mouth suction. The 
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liquid is raised into the pipettes by means of the Exelo 
pumping device which is also used in the Exelo automatx 
burettes 

The Scholander micro gas analyser was designed for the 
accurate determination of carbon dioxide and oxygen in 
small samples of respiratory gases. It handles 4 ml. to 14 ml 
samples of 0-99 per cent absorbable gases at the rate of three 
to four analyses per hour 

In the Exelo Scholander micro gas analyser exhibited the 
Original design has been improved by incorporating taps of 
a registered design in the absorbent reservoirs, and by using 
a new low-friction polymer for fabricating mercury tight 
washers. 

Basically similar to the Preg! apparatus with its many 
modifications, the Markham steam distillation apparatus to 
be exhibited achieves compactness by replacing the usual 
vacuum jacket with a combined steam jacket and trap 

Other equipment to be shown will include Orsat apparatus 
a vacuum desiccator with improved design of stopcock, a 
free piston burette and a horizontal type pipette, designed to 
allow rapid repetition dispensing of different quantities of 
liquid 


Flatters & Garnett Ltd. (Stand No, 4). 
This company will be demonstrating a range of microscopical 
and biological equipment with particular emphasis on 
microprojection 

The No. | microprojector, in its latest version, provides a 
versatile piece of equipment in teaching and research 
laboratories as it can be readily adapted to show prepared 
slides at a wide range of magnifications as well as living 
specimens. Slides can be shown by polarized light and 
attachments are also available enabling small! scale experi 
ments to be demonstrated. The projector provides an ideal! 
method of quickly preparing drawings at any desired 
magnification 

The *Mikrops’ industrial microprojector is now being used 
in an increasing number of industries where it can largely 
replace the microscope for the routine examination of 
microscopic structures. This instrument is designed with the 
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convenience of the user always in mind and is exceptionally 
simple to operate. A wide range of magnifications can be 
provided up to X2,000. 

In addition to the above, a selection of equipment used in 
the study and teaching of biology will be shown, including 
stains and reagents for microscopy, microscopical prepara- 
tions, colour slides for projection, entomological equipment, 
etc. 


T. Gerrard & Co. Ltd. (Stand No. 34). 
Examples of the following will be shown: 

Zoology.—The preparation and supply of zoological 
dissections and injections, material for dissection. The 
mounting of specimens and life cycles. The preparation and 
mounting of entire specimens from Protozoa to Chordata 
Vertebrata, the preparation of culture material, cartilagenous 
skeletons, demonstration mounts. The preparation of 
embryological material and pathological material and its 
mounting, the disarticulation and mounting of invertebrate 
specimens, the supply of aquarium and vivarium material. 

Botany.—The preparation and mounting of botanical 
specimens, germination stages, life cycles, type collections of 
the various plant groups. The supply of Herbarium speci- 
mens, material for systematic work, living plants and material 
seeds for germination. 

Models.—The modelling, casting, fabricating, and painting 
of zoological, botanical, plant and animal histology, embry- 
ology, anatomy, mid-wifery, bacteriology, hygiene, first aid, 
comparative anatomy and cytology, entomology, pestology. 

Osteology.—The preparation, articulation, disarticulation 
and mounting of skulls and skeletons for the study of 
anatomy and physiology and comparative anatomy. 

Microscopy ( Microbiology).—The preparation and making 
of microscopical slides by various micro-techniques. 

Charts and diagrams.—The drawing and making and 
supplying of charts and diagrams in biology, osteology, 
anatomy and physiology, hygiene, nutrition, health and sex 
education, entomology and the supply of film strips, trans- 
parencies, books and other publications. 

Apparatus.—Biological and physiological apparatus, dis- 
secting instruments, lenses, bench and microscope lamps, 
micro-projectors, microscopes and allied apparatus, physics 
apparatus collecting apparatus, laboratory glassware, 
plastic laboratory ware, botanical and entomological 
equipment. 

Chemicals. 


Microbiological staining solutions, biological 
test reagents, bacteriological culture media, culture solutions, 
mounting, clearing, embedding, dehydrating agents, histo- 
logical and cytological fixatives, enzymes and glandular 
extracts, injection media, biological test and analysis outfits, 
Jaboratory chemicals, indicators, and test outfits. 


Grant Instruments (Cambridge) Ltd. (Stand No. 56). 

In addition to their standard laboratory water bath, in four 
different sizes, the company will be exhibiting two pieces of 
equipment for the first time. The low temperature bath has a 
range of —25°C. to + 65°C. 0.5°C. with all the features 
of the standard bath (stainless steel tank, propeller stirring, 
direct-setting dial, etc.) and costs £97 10s. Od. A stainless 
steel heat extractor is built into the bottom of the tank 
(which measures 18 in. 12 in. 9 in.) so that the very 
efficient cooling is obtained without pipes or coils to obstruct 
the clear working space inside the bath. The bath is heavily 
insulated, and mounted in the upper half of a trolley, with 
the refrigeration equipment in the lower half. 

Also exhibited for the first time is a clip-on thermostatic 
control unit containing the same components as the standard 
bath, enabling virtually any vessel to be used as a thermo- 
static bath. This was originally produced to overcome the 
high transport and import duty costs involved in exporting 
complete baths, but is now in considerable demand in this 
country as well. In basic form it costs £19. 10s. Od. but the 
model can also be fitted with the pump circulator available 
as an extra on both baths and control units at a cost of £3. 
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This enables the control unit to provide a pumped supply of 
water at a constant temperature, which can be used for 
circulating round water jackets or other apparatus. Output 
is 34 litres a minute at no head. 


Charles Hearson & Co. Ltd. (Stand No. 21). 
Included in the exhibits on this stand will be: 

General Purpose Water Bath.—This new water bath has 
been designed to meet the requirements of users in a wide 
and varying field—industry, education and medicine. The 
working space is 18 in. 12 in. = 74 in. deep and the liner 
is manufactured from a corrosion resistant stainless steel 
with matt satin finish. Effective temperature range is from 
room temperature to 100°C. and incorporation of the new 
Hearson hydraulic thermostat ensures accuracy within 

0.5°C. 

Quedrate Oven and Incubator.—The Quadrate combined 
oven and incubator is eminently suited to industrial and 
educational laboratories where, by means of a simple ‘two- 
switching’ arrangement, the same piece of equipment can be 
used either as an incubator for temperatures up to 60°C, or 
an oven up to 200°C. the thermostat control giving an 
accuracy + 0.75°C. The working space is 12 in. wide, 12 in. 
deep, 114 in. high and two removable wire grid shelves are 
included. 

Prothrombin Bath.—This glass-sided bath has _ been 
designed for the Prothrombin test, but at the same time can 
be used in many other laboratory applications. It is electri- 
cally heated with the Hearson capsule control, and artificial 
lighting is provided in the form of a lamp which slides, in its 
housing, along the top edge of the bath. The bath will take 
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two standard racks for Wassermann, Kahn or agglutination 
tubes. Internal working space 11} in. x 84 in. x 54 in. deep. 
The temperature range covered by any capsule is approxi- 
mately 8°C. and overall temperature variation is 0.5°C. 

Slide Drying Hot Plates.—These hot plates are primarily 
for microscope slide drying and the variable thermostat 
offers a choice of temperature within a range of 20°C. from 
a predetermined setting, with a working tolerance of + 1°C. 

Laboratory Furniture.—The laboratory bench and stools 
on display are examples of the company’s manufacture. 

Incubators.—Models to be exhibited are a few of the large 
range now available with either a wood or metal outer 
carcass, both anhydric and water-jacketed. These incubators 
are designed to operate from a few degrees above ambient 
up to 60°C. and contro! is either by capsule of thermostat to 
within 0.5°C. The company also specialize in the design 
and manufacture of temperature-controlled rooms with or 
without humidity control, also cold rooms. In addition to 
supplying biological incubators, they produce an incubator 
for premature infants, with full provision of safety devices 
and also poultry incubators heated by either oil or electricity 
with an egg capacity of from 50 eggs upwards. 

Drying Ovens.—A new oven will be exhibited, with work- 
ing space 15 in. 15 in. 18 in. high giving a performance 
superior to that shown in BS.2648:1955. This oven is for use 
up to 200°C. 

Also to be shown will be a range of scientific glassware, 
and of equipment for educational requirements. 


Hendrey Relays Ltd. (Stand No. 42). 
Among the items to be featured by this company will be 
automatic tissue processing machines and associated equip- 
ment; single channel spark recorders type 1487A; mercury 
vapour concentration meters; mains failure contactors; 
rotary switches; hand electro-magnets types B.216 and B.221; 
duration switches type C.4433; and a.c. adjustable timers. 
A new piece of equipment is the earth circuit test set 
which can be used by unskilled persons to test under overload 
conditions the continuity and current carrying capacity of 
the earth circuit. 
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F. J. Hone & Co. Ltd. (Stand No. 17). 

A variety of laboratory equipment for testing petroleum 
based products to I.P. and A.S.T.M. standards will be 
exhibited. 

The following specialist apparatus will also be exhibited 

(a) The BP-Hone automatic distillation apparatus which 
provides a rapid method for the routine testing of refinery 
products when the value of a single point on the distillation 
curve gives sufficient information for day-to-day volatility 
control. 

(6) Stainless steel fine control needle valves and gas 
sampling bombs tested to 4,000 p.s.i., and designed to meet 
the special requirements of the petroleum and petro-chemical! 
industries. 


V. A. Howe & Co. Ltd. (Stand No. 48). 

The emphasis on this stand will be on automation and 
laboratory labour-saving devices, and as it is felt that this 
exhibition is an ideal opportunity for letting research workers 
and technicians in this country see something of what is 
being produced in this field by oversea firms, a wide selection 
of instruments of U.S. and Continental manufacture is being 
assembled for showing. 

The nearest to an ordinary day-to-day laboratory line 
that the company will show is the Melios range of drying 
ovens, made in Sweden, and which is being introduced to 
this market for the first time. 

Laboratory pH instruments are by no means unique, but 
because the Danish firm of Radiometer has had an insignifi- 
cant home market for its products, it has had to complete on 
a world wide scale. 

A representative range of these instruments will be shown, 
but especial mention must be made of their PHM4 meter, 
the Titrator TTT1, and the new Titrigraph SBR2/SBU1, 
which has a wide field of application in pH and buffering 
study and in enzymatic and protein investigations, or any 
other studies requiring maintenance of constant pH in 
reaction solutions. 
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An entirely new instrument is an ultra-violet flow analyzer 
made by the Canal Industrial Corporation for the automatic 
location and measurement of ultra-violet absorbing materials 
in flow. Another instrument of especial interest will be a 
fermentor drive assembly representing the range of ferment- 
ing equipment made by the New Brunswick Scientific 
Co. The latter is also sending for this exhibition some 
gyratory shakers and an electronic bacteriological colony 
counter, 

The range of outstanding laboratory equipment manu- 
factured by Ivan Servall Inc. of Newark, New Jersey, will 
be represented by their RC-2 automatic superspeed refriger- 
ated centrifuge, together with a Szent-Gyorgyi continuous 
flow system, and a Porter-Bium microtome. 

It is also hoped to have available in time for this exhibition 
a model of the new Misco remote pipetting burette; another 
item that will most certainly be shown is an Eppendorf 
flamephotometer which has been described as ‘the biggest 
advance in flamephotometric instruments in ten years’. 

A range of equipment that will attract considerable 
attention is the range of Virtis freeze drying equipment which 
is now being introduced to this market, and for which many 
enquiries have already been received. 

Apart from the above, the company will also exhibit 
Peristaltic pumps, a new colorimeter, various items in the 
chromotographic field and an inexpensive fraction collector, 
together with a number of laboratory aids. 


Hudes Merchandising Corporation Ltd (Stand No. 57). 

Among the general laboratory apparatus to be shown on 
this stand will be the Sartorius-Werke electronic vacuum 
micro balance for use in the fields of evaporation or cathodic 
disintegration, differential thermo-gravimetric analyses and 
specific surface area determinations. It can also be used with 
a recorder for continuous recording of data or coupled into 
automatic production control technique. Other items in the 
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Sartorius-Werke range will be a sedimentation balance and 
an MPR. balance. 

Equipment of Martin Christ manufacture will include a 
super ultra centrifuge, refrigerated, high speed and small 
centrifuges. From Heraeus will come a full range of drying 
ovens, incubators and furnaces. A selection of laboratory 
shakers, stirrers, mixers and grinders from Janke & Kunkel, 
together with a new calorimeter and a new production of the 
Wurzschinitt bomb. 

Phywe will be showing a selection of teaching equipment 
for colleges, and Membranfiltergese'Ischaft will be showing 
a range of membrane filters of graded porosities for use in 
industry or research 


Isopad Ltd. (Stand No. 15). 

The company will be showing the full range of electric 
heating mantles from the smallest micro type to the largest 
pilot sizes made for flasks up to 200 litre capacity. 

All equipment is also available in the special patented 
design suitable for flameproof areas Groups II and III. 

A new appliance of the micro range is shown for the first 
time: a Micro oven with a cavity 4 in. in diameter and 4 in. 
deep giving temperatures up to 300°C. and a ventilation rate 
of 150 changes or 112 litres of air per hour. 

Another newcomer is the Isomantle extraction unit for 
Kjeldah! flasks of 300-500 ml. capacity giving high heat 
concentration up to the 30 ml. level. 

The exhibits will also include Isotapes and jackets for the 
heating of pipelines and columns and an interesting range of 
a and automatic controls both standard and flame- 
proof. 

The latest edition of the Isomantle Laboratory Catalogue 
will be available which includes a full specification of 
Isomantles for glass plant including reaction vessels with 
hemispherical base. 


Laboratory Equipment (London) Ltd. (Stand No. 20). 
A brief description of the exhibits to be seen on this stand is 
as follows: 

The WEYCO Automatic Climatic Cabinet.—This gives 
precise and accurate control of temperature and humidity 
and is based on creating humidity by means of atomized 
water instead of steam injection. This means that high 
humidities are obtainable at temperatures from ambient 
upwards, and these cabinets are essential for testing products 
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under normal climatic conditions. This cabinet can be fitted 
with refrigeration which considerably increases the versatility 
A cycling device can also be fitted 

The WEYCO Airflow Ovens. —This system is covered by 
Patent No. 812417 which is based on the positive airflow 
system so successfully used in the Weyco climatic cabinets. 
This is one of a series of hot air ovens, sterilizing and general 
drying ovens. 

The FAC Industrial Construction System.—A set of self- 
contained parts which are easily assembled into a variety of 
working models and prototypes for experimental purposes 
or for performing specialized tests. 

The WEYCO Low Temperature Thermostatic Bath.—A 
recent addition to our range, it complies with BS.757, is 
electrically heated and motor stirred, and controlled by means 
of an adjustable mercury in glass contact thermometer. 
Range 0-30°C. with an accuracy of + 0°1°C. 

The WEYCO Range of Humidifiers and De-humidifiers.— 
Introducing a new unit—the Aerosolette. This is a portable 
and non-wetting humidifying unit—the complete answer to 
‘over dry conditions.’ Can be used in offices, hospitals, 
florists, laboratories, etc. Capacity five and a half pints, 
emission approximately one pint per hour. 

The WEYCO Range of Balances 

The WEYCO Heavy Duty Stirrer.—This is designed to 
stir any liquid however thick. Torque at maximum speed is 
4 Ib./in. Available in several speed ranges. 


L. Light & Co. Ltd. (Stand No. 50). 

This company is well known for the wide range of organic 
compounds and bio-chemicals, as listed in their catalogue. 
At this exhibition they will therefore feature the lesser known 
sides of their business. Large colour transparencies will 
show the recently erected olcun pilot plant equipment, 
new stores and analytical laboratory. Their latest develop- 
ment—ultra-pure elements for semi-conductor and solid 
state physics—will be represented by a display of specimens, 
including high purity red and white phosphorus. 

The Microscale zone-melting apparatus developed in the 
company’s own research laboratory and used for ultra- 
purification of costly materials will be demonstrated; 
specimens of scintillating substances, purified in their large 
zone melting devices, will also be shown. 

Dreiding molecular models, now widely used for edu- 
cational and lecture purposes, will be available for visitors 
to examine. 

Brochures and samples of Permutit and cellulosic ion- 
exchangers, aluminas and silica gels for chromatography, 
Celite filter-aids, Spans and Tweens, Drierite, etc., will be 
displayed 


W. Markes & Co. Ltd. (Stand No. 14). 

The ‘Marklab’ fittings to be exhibited at the exhibition are 
the result of some 60 years specialization in this field, and 
will include a comprehensive range of taps, cocks and valves 
for use in the modern teaching, industrial and research 
laboratory and hospital. The range includes taps for hot and 
cold water, distilled and demineralized water; cocks for 
vacuum, town gas, butane and bottled gases; valves for 
compressed air, steam and hazardous gases; and fittings of 
special interest to the pathological and medical research 
laboratory. 

It will be noted very special attention has been paid to the 
smooth streamlined exterior of the fittings, eliminating so far 
as is practicable all waists, shoulders, beads and crevices 
which may trap corrosive substances, eventually condensing 
out and setting up corrosion. Further, the whole range of 
bench and vertic rface fixing fittings are now available 
with integral tail pieces and locating squares, thus elimina- 
ting the need for fixing screws in the flanges. It is usually 
difficult to match the fixing screw heads with the new 
plasticized finishes now available. The periphery and slot 
of such screws readily form reservoirs for spilled acids and 
other corrosive substances. 

Particular emphasis will be placed on the new ‘Markthene’ 
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Typical Marklab multi-service pedestal unit. 


polythene coated finish applicable to all fittings. This finish 
largely overcomes the troublesome problem of tap finishes 
in the laboratory, possessing all the acid and corrosion 
resistant properties of polythene, coupled with a truly 
remarkable mechanical strength and resistance to chipping 
and abrasion. This latter feature has proved to be the princi- 
pal weakness of the otherwise excellent sprayed and stoved 
finishes now available, where the acid resistant properties 
are in direct proportion to the stoving temperature, and of 
course the higher the stoving temperature, the greater the 
brittleness of the finish. Fittings will also be available in the 
conventional black oxydized, chromium plated and epoxy- 
resin finishes. 

The *Marklab’ range incorporates the design and perfor- 
mance requirements of BS.3202, ‘Laboratory Furniture & 
Fittings,’ particular attention having been paid to service 
identification by means of shape or feel; colour and letter 
coding. All services are supplied with attractive vacuum 
coated Perspex discs coloured in accordance with BS.1710 
requirements. 

Illustrated is a typical multi-service pedestal unit. These 
assemblies are generally produced to customers individual 
requirements and may incorporate hot and cold water, 
various gases, compressed air, vacuum, steam and electrical 
services. The unit illustrated provides eight water taps, 
arranged to discharge into two drip wastes, to any of which 
may be attached water jet pumps for low vacuum require- 
ments; four steam valves; eight gas taps and four condensate 
drain connections. The units may be supplied in wooden or 
metal construction and arranged to support reagent bottle 
shelves, and are supplied complete with internal pipe work 
and risers so that all the fixer is required to do is to make 
one connection for each service provided. These units are of 
special interest in the export markets for use with locally 
made furniture. 


May & Baker Ltd. (Stand No. 36). 

An interesting feature of this stand will be a working model 
demonstrating preparative gas chromatography. This tech- 
nique is being used extensively in the laboratories of univer- 
sities, research institutes and industry. Compared with 
fractional distillation, gas chromatography is highly efficient 
for the fractionation of mixtures. Fixed conditions of column 
dimensions, temperature, gas flow, pressure gradient and 
the nature and quality of support and stationary phase are 
essential. To fulfil this requirement, the M&B range of 
‘Embaphase’ stationary phases and ‘Embacel’ brand 
Kieselguhr support mediums on display are supplied to 
known standards. These standards, and full information on 
their use are given in the M&B publication ‘Materials for 
Gas Chromatography’. 
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The Elgastat provides ultra-pure water 


The Elgastat provides intrinsic water instantly— 
HO of almost theoretical purity—4 megohm-cm-+, 
without regeneration or maintenance—consistently— 
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Another feature of the stand will be a collection of 
laboratory and analytical reagents, research chemicals 
organic analytical reagents and indicators from the M&B 
range, included in which are mineral acids, alkalis, inorganic 
salts and many aliphatic and arosnatic organic compounds. 
Among their many applications are the synthesis of organic 
compounds and isolation of their characteristic derivatives 
and, in analytical work, the preparation of volumetric 
solutions and reagents for qualitative and gravimetric 
analysis. 

Special packing techniques have been evolved for the 
transport of some of these chemicals. Three types of pack: 
acid van boxes, closures for volatiles and a closure for acid 
bottles will be demonstrated. 


National Research Development Corporation (Stand No. 51). 
Among the items to be shown on this stand will be: 
Automatic Vacuum Sampler.—This sampler was developed 
at the Water Poliution Research Laboratory of the Depart- 
ment of Scientific and Industrial Research, and is intended 
for taking samples at predetermined times from channels, 
streams and open tanks. It is self-contained and proof 
against moderate weather conditions. In principle, the device 
consists of a number of sample bottles each of which is 
evacuated and connected to the source from which samples 
are to be taken. In preparing the sampler for use the bottles 
can be evacuated by a hand pump or by a rotary vacuum 
pump, each bottle, as evacuated, being sealed off by a 
closure member. At the sampling station the apparatus is 
switched on by time-switch means provided and the device is 
left to take samples at the predetermined required times. 
Simple Micromanipulator.—This instrument is sonple and 
sturdy in construction and has been designed for use under 
the medium power microscope. It permits fine and fairly 
rapid movements in all three planes and allows the working 
point to be rotated. It is provided with means for inter- 
changing tools and also for the use of forceps in addition to 
the more usual scalpels and needles. The model demon- 


strated shows the minute movement possible by digital 
operation of this instrument through the provision of grease 


damping arrangements. This grease damper provides 
sufficient friction in all planes to smooth out small involun- 
tary movements, such as hand tremors, to negligible pro- 
portions and to overcome gravity when the forceps are held 
in any position. The permissible use of forceps by foot 
control of a pressure manipulated rubber teat operator is 
a feature of this apparatus and has enabled the successful 
operation of such procedures as de-sheathing the abdominal 
nerve cord connectives of the cockroach. This involves 
holding a tough membranous sheath clear of the underlying 
nerves and tearing it without stretching or jerking the 
delicate fibres beneath, an operation requiring great steadi- 
ness of hand. This device is by Mr. J. P. Heslop of the Pest 
Infestation Laboratory, Agricultural Research Council, 
Slough, Bucks. 

Frost Point Hygrometer.—This instrument, developed at 
Royal Aircraft Establishment, Bedford, has a continually 
running refrigerator working at a temperature at least 10°C. 
below the minimum frost point temperature being measured. 
This temperature is obtained by the reaction of dry ice and 
alcohol, or with liquid nitrogen or liquid air. A copper slug 
is inserted in the refrigerator to cool by eonduction a small 
mirror made of constantan metal which is rhodium plated. 
This mirror is placed in the air stream under test, in such a 
manner that frost deposited upon it can be observed through 
an optical viewer. Air under test can be drawn across the 
mirror with the aid of a small pump. The viewer also 
enables the auto control to be set up and enables the instru- 
ment to be used under manual control. The surface of the 
mirror which is highly polished is illuminated obliquely by a 
lamp and a lens system. A photocell views the mirror surface 
through another lens system and only detects scattered light 
from the surface. A second photocell is illuminated directly 
from a lamp through an adjustable aperture. The output from 
the two photocells is then compared and is used to modulate 
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the amplitude of an oscillator. The output of the oscillator is 
then rectified to produce a D.C. signal which controls an 
R.F. eddy current heater, the output coil of which is wound 
directly on to a high loss bobbin surrounding the copper slug 
in very close proximity of the mirror assembly. Thus the 
temperature of the mirror is accurately controlled by the 
photocells at the frost point of the air under test. The 
temperature of the frost point is then measured by the 
thermo-electric effect produced by the constantan mirror 
and the copper slug. To avoid the mirror assembly becoming 
overheated when the refrigerator is short of coolant a thermal 
cutout makes the eddy current heater inoperative. 


be She North of England School Furnishing Co. Ltd. (Stand 
0. 43). 

At this stand will be shown examples of laboratory benching 
and shelving, fume cupboards, and fume extraction equip- 
ment, together with a representative selection of modern 
bench valves and outlets. 

The company’s technical staff will be in attendance 
throughout the exhibition, and drawing and lay-outs will be 
available for a range of laboratory installations to suit all 
users, from the school and Technical College to the industrial 
and research organization. 


Oxo Ltd. (Stand No. 44). 

Here will be seen a wide range of culture media of interest to 
all branches of bacteriology including medicine, public 
health, milk and water testing, brewing and food manu- 
facture. 

Particular stress will be laid on a recently introduced 
service whereby laboratories all over the country can be 
supplied with culture media ready poured into sterile 
disposable plastic Petri dishes, at a very competitive price 
thus eliminating much of the preparatory work which used 
to be customary in bacteriological laboratories. 

A new range of peptones and all the company’s standard 
culture media ingredients will be displayed, together with the 
newly introduced British made disposable plastic a 
For haematological laboratories there will be a dis- 
posable Precipitin tube made in plastic, which has not been 
previously marketed in the United Kingdom. 

One of the main items of this display will be a demon- 
stration of membrane filtration techniques, together with a 
display of the special membrane filtration culture media, put 
up in the form of tablets, which have been developed in the 
Oxoid Laboratories. 


The Pascall Engineering Co. Ltd. (Stand No. 16). 

The laboratory grinding, sifting, mixing, dividing and 
dispersing equipment made by Pascall includes ball mills, 
end runner mills, sample dividers, test sieves and test sieve 
shakers and triple roll mills. 

The equipment on show will include a small bench 
mounting ball mill with variable speed control, a larger 
three-tier ball mill designed to carry a number and a variety 
of sizes of porcelain pots from one gallon to one pint 
nominal capacity, a small end runner mill suitable for dry or 
wet grinding smal! quantities of various materials, the well 
known ‘Inclyno’ test sieve shaker complete with a set of B. S. 
test sieves for the accurate analysis of the particle size range 
of materials, a new centrifugal sample divider for the 
division of seeds and granular materials and a triple roll 
mill for the dispersion of solids in media. 

Pascal! laboratory process equipment is already well 
established and units are in use in the laboratories of the 
Admiralty, Atomic Energy Authority, British Transport 
Commission, Central Electricity Authority, Ministry of 
Supply and National Coal Board and other industries such 
as the aircraft, automobile, chemical, cosmetic, electrical, 
food, mining, pharmaceutical, plastics, paints and printing 
inks, in fact, in every industry in which the processes of 
grinding, sifting, mixing, dividing and dispersing are in- 
volved. 
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The Permutit Company Ltd. (Stand No. 22). 
This stand will feature a display of portable Deminrolit 
units and ion exchange resins. 

In addition to the already well-known Marks 4 and 5 
portable Deminrolit’s, which convert any clean water simply 
into very pure demineralized water, there will the new 
Mark 6 portable Deminrolit. This is a mixed bed ion exchange 
unit, capable of producing demineralized water having a 
purity of less than 1.0 micromhos. Portable Deminrolit units 
are easily regenerated, and can produce up to 12 gallons 
hourly of very pure water. They are easy to operate and 
running costs are negligible. Construction is robust and 
employs non-corrodible materials. Portable Deminrolit 
units are widely used in laboratories and research depart- 
ments throughout the world. 

The ion exchange resins in portable Deminrolit units are 
manufactured in Great Britain by Permutit. They are of the 
Zeo-Karb and De-Acidite types. Permutit will display a 
wide range of these resins specially graded for analytical 
work and available in 1 lb. packets for laboratory users. 
Demonstration c>lumns will also be on view to illustrate the 
versatility of Permutit ion exchange resins in the laboratory. 


Premier Colloid Mills Ltd. (Stand No. 38). 

The main exhibits on this stand will be the 3 in. H.P. mill 
for laboratory and small scale work, the Presnier pilot mixer, 
standard laboratory mixer and afew seven speed heavy duty 
laboratory mixer. This last mixer runs at various speeds- 
from 6,000 r.p.m. down to 85 r.p.m.—and with dispersators, 
propellors and turbines, will handle any type of small 
mixing job likely to be found in any laboratory. 
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Three inch multi-purpose Premier mill, 


J. Preston Ltd. (Stand No. 28). 
Displayed on this stand will be a selection of instruments 
and apparatus including: 

Furnace.—The ‘Minifurnace’ is a small but efficient 
muffle furnace with a maximum temperature of 1,200°C. and 
built in temperature indicator and control. An electrically 
controlled muffle furnace operated by its own transistorized 
temperature controller. 

Thermostatic.—The *Ultra’ Type K thermobath has been 
developed for connection to equipment requiring fluid 
circulation at a constant temperature 

Epi-Technoscope.—This stereoscopic microscope by Carl 
Zeiss has many unique features. This company are now 
stockists of Zeiss equipment for the North of England 

Centrifuges.—The latest equipment by Measuring & 
Scientific Equipment will be on show. 

Heating Mantles.—A variety of the latest developments by 
Electrothermal! Engineering in the field of heating equipment. 

Balances.—Single pan balances by Oertling and Stanton 
will be available for carrying out trial weighings. 

Deionizer.—The Elgastat portable deionizer is being used 
increasingly for the production of chemically pure water for 
analysis and research. 

Also on display will be a selection of laboratory and 
scientific glassware, including work by the company’s own 
glassblowing department, together with polythene, porcelain, 
rubber and silica ware. 


W. R. Prior & Co. Ltd. (Stand No. 3). 
The following is a brief description of the exhibits to be 
shown on this stand: 

Universal Research Microscope.—This new model has a 
limb and base of slightly heavier proportions ensuring perfect 
stability and rigidity while in use. It is available with a flat- 
topped square mechanical stage or an improved rotating 
stage and the substage can be fitted with quick release slides 
for various types of condensers. The mirror is interchange- 
able with a compact substage light source. All the usual 
accessories are available. 

Micromanipulator.—This instrument is provided with 
coarse and fine vertical movements, the fine adjustment 
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Prior inverted microscope. 


reading to 0.005 in. for each complete rotation of the milled 
control. Two-way horizontal movements forward 29 mm. 
transverse 64 mm. with vernier reading to 0.01 mm. Left or 
right hand controls are available. 

Inverted Microscope.—This unique instrument with special 
uses in cell biology, marine and freshwater biology and 
tissue culture has been improved and re-designed to give 
greater rigidity to the condenser unit. A built-in light source 
or an external high intensity lamp can be used if desired. 
Monocular or binocular heads are available. A long working 
distance condenser can be fitted making the instrument 
suitable for examination of standard size culture bottles 

Metallurgical Microscope.—-A recent addition to the Prior 
range, this stand is of the D.S.F. and R.P.D. Models, fitted 


with racking stage which has a removable centre disc. The 


illuminating system is built-in to the body tube and has two 
iris diaphragms and a carefully designed condenser system. 
Light source is a pre-centred bulb rated at 6 volts-1 amp 
Objectives are corrected for uncovered objects and all lenses 
have coated surfaces. The whole outfit is finished in the new 
polychromatic grey enamel 

Stereoscopic Microscopes.—A new range of low power 
microscopes designed for interchangeable units with a range 
of models to meet individual requirements. Binocular bodies 
with vertical or inclined eyetubes are available. The optical 
units have been specially computed for use with these 
instruments and the range of magnification is from 4 to 

200, the whole range being parfocal. There are two nose- 
pieces available, one for single objectives which can be easily 
changed with other powers and a triple changer which 
operates as a forward/backward sliding principle and which 
gives complete freedom for dissecting operations and 
manipulations. Powers can be interchanged from a selection 
of six powers 

Binocular Attachments.—\t is often most convenient 
quickly to convert a standard monocular microscope to 
binocular vision. With this in view is presented an attach- 
ment that is adaptable to all monocular microscopes 
Adaptors can be supplied for other makes. 

Improved Laboratory Microscopes.—This range of teaching 
and laboratory microscopes constitutes a class of instruments 
of modern design, fitted with fixed focusing or rack and 
pinion substages and which can be relied upon wherever 
rigorous hard wear is expected. 

1.C.R.F. Cinemicroscope Mk. I1.—This is a self-contained 
transportable cinemicroscope for recording by continuous or 
by time-lapse 16 mm. cinephotography movements or 
growth in any type of microscopical specimen. It is designed 
primarily for studies of living cells in controlled enviroments, 
and provision is made for accurate control of the tempera- 
ture of the specimen. 


408 


LABORATORY PRACTICE 


The Publishers Association (Stand No. 63). 

Among the members of this Association who will be showing 

books on this stand will be: 

Addison-Wesley Publishing Co. 

Blackwell Scientific Publications Ltd. (Tools of Biological 
Research, Lecture Notes on the Use of the Microscope, 
Microchemical Methods for Blood Analysis, Laboratory 
Manual on Abnormal! Haemoglobins, Manual! of Clinical 
Laboratory Methods, Microtechniques of Clinical Chemi- 
stry for the Routine Laboratory, Diagnostic Radio- 
Isotopes, Chemical Micromethods in Clinical Medicine) 

Butterworth’s Scientific Publications. 

Cambridge University Press. (Safety Techniques for Radio- 
active Tracers, Experimental Design and its Statistical 
Basis, Cambridge Elementary Statistical Tables, Formu- 
lating X-ray Techniques, Anticomposition Tables for 
Carbon Compounds, A Laboratory Manual of Qualitative 
Organic Analysis, The Characterization of Organic 
Compounds, The Estimation of Organic Compounds, 
The Manometric Method as applied to the Measurement 
of Cell Respiration and other Processes, Microscopic 
Histochemistry, Microscopical Techniques for Zoologists, 
Plant Virus Serology, Vibration Analysis Tables, A 
Manual of Vacuum Practice, etc.). 

W. & R. Chambers Ltd. 

Chapman & Hall Ltd 

Hafner Publishing Co., Ltd. 

Hilger & Watts Ltd. 

Charles Griffin & Co., Ltd. 

Leonard Hil! (Books) Ltd. (A Practical Manual of Medical 
and Biological Staining Techniques, Methods of Analytical 
Histology and Histo-Chemistry, Encyclopaedia of Micro- 
scopic Stains). 

lliffe & Sons Ltd. (Abacs or Nomograms, Laplace Trans- 
forms for Electrical Engineers, Electronic Computers, 
Radio Data Charts, Microwave Data Tables, Numerical 
Methods for High Speed Computers, The Oscilloscope at 
Work, Radio Designer's Handbook). 

Interscience Publishers Ltd. 

Crosby Lockwood & Son Ltd. 

John Murray (Publishers) Ltd. (Safeguards in the Labora- 
tory, Low Voltage Supply in School Science Laboratories, 
Report of the Sub-Cominittee on Laboratory Technicians, 
1955, The Provision and Maintenance of Laboratories in 
Grammar Schools). 

George Newnes Ltd. 

Sir Isaac Pitman & Sons Ltd. (Principles of Servomechan- 
isms, Experimental Radio Engineering, Modern Electronic 
Components, Electronic Equipment Reliability, Principles 
of Electronic Instruments and Instrumentation). 

D. Van Nostrand Co., Ltd. 

H. F. & G. Witherby Ltd. (Preservation of Natural History 
Specimens). 


R. & L. Enterprises Ltd. (Stand No. 9). 
This exhibit will be divided into sections covering the various 
aspects of the company’s range of laboratory metal ware: 

A full range of gas burners including bunsen, teclu, by- 
pass, micro, air injected blast burners and glassblowing lamps 
for use with towns gas and a wide range of similar burners 
for use with various bottled gases. Special mention may be 
made of the blast burner coupled with combustion units to 
be shown for the first time. 

Laboratory supports of various types including Rexaloy 
clamps and bossheads, the beaker clamp with a jaw capacity 
of 7 in. which will support a 5 litre beaker without difficulty, 
the reaction vessel clamp designed for use with the Quickfit 
and Quartz flange neck reaction vessels and various modifi- 
cations of this range. A range of retort stands, tripods, rings, 
etc., will be featured. A new burette holder based on 
principles rather different from any on the market will be 
shown for the first time as will a full range of micro and 
semi-micro stands, bossheads and clamps which are con- 
structed in stainless steel and non-corrodible alloys through- 
out, 
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A section will be devoted to the range of Uniframe 
laboratory scaffolding with all the additional attachments 
included. 


Rediweld Ltd. (Stand No. 58). 
Featured on this stand will be: 

Polythene Laboratory Ware. 
measuring cylinders, etc. 

Pumps and Syphons.—-Constructed from polythene and/or 
P.V.C.—suitable for transfer of acids and alkalis from 
carboys and storage tanks. 

Safety Buckets.—Constructed from polythene and fitted 
with P.V.C. handles—for carrying corrosive liquids. 

Fume Extraction Fan.—Casing and rotor moulded in 
polythene. 

Special Dispensing Unit. 
from aspirator. 

Fume Cupboard.—Constructed mainly from rigid P.V.C. 
with Perspex windows and mounted on a conventional 
timber unit. 


Ridsdale & Co., Ltd. (Stand No. 6). 

Stand No. 6 will be a joint exhibit by Ridsdale & Co. Ltd., 
and their associates Bureau of Analysed Samples Ltd. Both 
these companies specialize in products for analytical lab- 
oratories, chiefly in the metallurgical field. 

Ridsdale & Co. Ltd. supply a range of some 70 compressed 
chemical reagents for metallurgical analysis. These reagents 
are primarily manufactured for use with the Analoid 
system of analysis and will be displayed in groups showing 
the tablets which are used in a number of typical methods 
The range of Analoid preparations includes oxidizing and 
reducing agents, indicators and complex forming reagents 
for colorimetric analysis. New additions which will be shown 
are sodium lithium fluoride tablets for the fluorimetric 
determination of uranium, arsenite nitrite tablets for the 
volumetric determination of manganese, and indicator 
tablets for E.D.T.A. titrations. 

Bureau of Analysed Samples Ltd. will exhibit a variety of 
analytically standardized samples representative of their 
range of British chemical and spectrographic standards. Also 
included will be a number of aneke which are specially 


Moulded beakers, funnels, 


For automatic delivery of liquid 


prepared for students practising metallurgical analysis. The 
British chemical standard samples displayed will include 
carbon and alloy steels, cast irons, ferro-alloys, non-ferrous 
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alloys, ores, slags and refractory materials. New samples 
included in the exhibit will be a 0.4 per cent carbon free 
cutting steel to B.S. 970 En 8 M, a 13 per cent manganese 
steel, a 75 per cent ferro-silicon, a 6 per cent zinc aluminium 
alloy to Specification D.T.D. 687A, and two British iron ores 
and a sample of sinter. 

Four series of spectrographic standards will be shown and 
these include a new series of plain carbon steels, which have 
been analysed for C, Si, S, P, Mn and As, in the form of 
discs for use with vacuum spectrographs and a set of five 
cast iron samples standardized for magnesium and nickel 
which are the latest addition to the spectrographic standards 
issued by Bureau of Analysed Samples Lid 

Literature giving the fullest information regarding 
Analoid preparations and standard samples will be available 


Scientific Supplies Co., Ltd. (Stand No. 49). 

A range of general laboratory apparatus will be shown but 
special emphasis is laid on Quickfit and E-Mil apparatus and 
the company’s well-known ‘Off the Shelf’ service for these 
products. 

Recent additions to the Quickfit range such as assemblages, 
the Leurquin semi-micro nitrogen determination apparatus 
and a new vacuum receiver adapter can be seen. 

Newer items in the E-Mil range will include burettes with 
the new plastic stopcock, safety pipettes and ultra micro 
pipettes 

A typical bench assembly of the ‘SS’ range of unit fittings 
will be on view together with coloured tap heads for service 
identification. 

Other items will be a newly designed hydrolyzing bath, 
the improved ‘SS’ range of retort stands and burners, the 
redesigned bench blow-pipe, L.T.E. ovens, Tempunit bath 
heater, a new constant level device which can also be used 
as a vacuum pump, and a gelation timer. 


Sauter 
Monopan 
substitution 
balance. 








Shandon Scientific Co. Ltd. (Stand No, 33). 
Shandon’s display will include instruments in the medical, 
chemical, biochemical and general laboratory fields, and 
will show for the first time a selection of products of the 
Fisher Scientific Company of America, the largest suppliers 
of laboratory equipment in the world, for whom Shandon 
are now authorized U.K. distributors 

The Fisher products exhibited will include 

1. Fisher Clinical Gas Partitioner.This is the first 
commercial application of gas chromatography to the rapid 
analysis of clinical gases. 


2. Fisher Medel 25 Gas Partitioner.-The Model 25 is a 
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Fisher clinical gas partitioner. 


battery-operated portable gas chromatograph designed for 
the rapid analysis of permanent gases 

3. Fisher * Duo-Spectranal’ Laboratory Spectroscope.—The 
‘Duo-Spectranal’ is an inexpensive apparatus for rapid 
qualitative and semi-quantitative analyses of many elements 
It has a wide variety of applications in many different fields 
finding trace metals in soils, water or plant and body tissues; 
locating sources of stream pollution; rough-assaying of ores 
and minerals, identifying alloys, running quality controls on 
raw materials, pharmaceutical products, etc. It is ideal for 
teaching the principles of spectroanalysis. 

4. Fisher Chemical Zone Refiner.—For the automatic 
purification of chemicals. The zone refiner is faster and 
easier than conventional refining methods and will purify 
most organic and inorganic chemicals that melt between 
50°C. and 300°C. The action is entirely automatic and all 
impurities are removed together. 

The display will also include many other specialized 
Fisher instruments for applications in many different fields 

Among a range of instruments from Metrohm of Switzer- 
land will be the Potentiograph, a revolutionary new universal 
automatic recorder for all potentiometric, pH, Redox, 
precipitation and other complex titrations; the Polarecord, 
a fully-stabilized, completely line-operated instrument for 
both conventional and rapid polarography, amperometric or 
potentiometric measurements and titrations with low 
resistance electrodes; a range of precision pH meters, and 
examples of electrodes meeting the high specifications 
necessary for blood pH work 

In the purely medical field will be a range of Kipp products, 
including the CC-Oximeter, a new application of reflexion 
oximetry which gives direct readings of oxygen saturation at 
the catheter tip during heart catheterization, with a time lag 
of only 15-20 seconds and with a reproducibility better than 

| per cent; the Brinkmann Haemoreflector ; the ‘Microva’, 
a super-sensitive multi-range ammeter, and the ‘Micrograph’, 
a super-sensitive multi-range recorder which can handle very 
high external resistances 

The comprehensive display of balances, ranging from a 
microgram balance to fully automatic scales of 30 kg. or 
more, will include many new models, among them the wide 
range of inexpensive ‘Ohaus’ double- and triple-beam sliding 
weight balances. Among the range of Sauter models will be 
the well-established 722 precision balance, the infra-red 
moisture balance, the fully automatic scales and an entirely 
new constant load substitution balance for analytical 
weighings, known as the ‘Monopan’ 

Also on display will be an example of Sauter’s new range 
of fully-automatic print-out scales (up to 1,000 kg.) which 
have many applications in science and in industry for quality 
control, checking of weighing and packing machinery, 
recording of mixture constituents, etc 

Another new balance on show will be the Cahn Electro- 
balance which will weigh to an accuracy of | microgram 
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The comprehensive display of Reichert microscopes will 
show instruments for every purpose in routine or research 
work. 

Shandon will also be exhibiting their latest gas chromato- 
graphy apparatus, which offers a choice of three inter- 
changeable detectors, and a range of Shandon paper 
chromatography and electrophoresis equipments, including 
several new pieces of apparatus. 

In addition to general laboratory equipment, the company 
will show the ‘Filamatic’ automatic vial filler. The Model AB 
to be displayed has a capacity of 0.025 c.c. to 50 c.c. the 
speed being variable between 6 and 990 fills/min. Larger 
models up to 520 c.c. capacity are also available and there is 
a wide range of accessories available to increase the versatility 
and usefulness of the machines. Representative examples of 
the newly-introduced Jumo-Shandon contact thermometers 
will also be shown. 

The Waring blendor, also among the new instruments to 
be shown, is a finely-made machine capable of rapid and 
efficient blending of quantities up to | gallon 


Silverson Machines (Sales) Ltd. (Stand No. 46). 

A smaller model, designed for laboratory use, of high speed 
mixer emulsifier will be shown. This is not just another 
laboratory stirrer. It is a facsimile, on a laboratory scale, of 
the larger machines and all of their present modifications 
It has a capacity ranging from 8 fl. oz. to 2 gal., according to 
the viscosity, at variable speeds up to 8,000 r.p.m. 

Norma! mixing and emulsification are carried out by the 
standard and axial flow heads with the mesh, as is also the 
fine suspension of insoluble solids. The cutting or disinte- 
grator head will reduce solid animal or vegetable material or 
gums and resins to a smooth pulp or mucilage with great 
speed and efficiency 

In addition, the machine may be converted by the pump- 
head to a pump capable of delivering fluids at a rate which 
compares very favourably with conventional pumps of much 
larger size. The flow is non-positive and may, therefore, be 
interrupted while the machine is running, without damage to 


S.P. power-operated plastic injection machine. 
JUNE 1960 





the motor or working parts. Thus, by inserting a tap or cock 
in the delivery tube, the machine may be as a filler for 
small containers. Filtration at medium pressures is also 
possible by conne-ting the pump to an appropriate filter. 

Together with a full range of attachments, this high speed 
laboratory mixer is capable of coping with any task of 
mixing, emulsifying, suspending, homogenizing, pulping, 
disintegrating and pumping likely to be encountered in the 
laboratory. The price, with all attachments and an adjustable 
bench stand is £31 10s. Od. All working parts are constructed 
of stainless steel and the makers can also supply a complete 
range of fine quality stainless stee! vessels and equipment for 
laboratory and factory use. 


The Small Power Machine Co., Ltd. (Stand No. 40). 
Plastic injection moulding machines, both hand and power 
operated, an air pressure machine and a hydraulic machine, 
complete with power pump unit will be shown on this stand. 
The S.P. vertical bench plastic injection machine, operated 
either by hydraulic or air pressure, has a hopper which feeds 
the plastic by thumb pressure into the cup on top of the 
heated chamber. Owing to the special conception of the 
heater and chamber only 500 watts are needed 


Southern Instruments Ltd. (Stand No. 25). 
The following items will be featured on this stand: 

K1,000 Cathode Ray Polarograph.—A complete polaro- 
gram is presented every seven seconds on the long persistence 
9 cm. screen of a cathode ray tube. This can either be viewed 
direct, or a camera attachment can be supplied for making 
permanent records. Unlike the waves or steps obtained in 
conventional polarography, the polarograms produced by 
the cathode ray polarograph consist of peaks, the heights of 
which are proportional to concentration. 

A16S0 Manual Polarograph.—This compact instrument is 
extremely easy to operate. The ‘click-stop’ method of voltage 
contro! by exact increments of 100 mV or 10 mV gives this 
polarograph a speed of operation comparable to recording 
polarographs and a complete polarogram of a solution 
containing several ions can be plotted in three or four 
minutes. In routine analysis this operation may only take a 
few seconds. 

Al655 Pulse Polarograph.—This instrument has advan- 
tages over square wave polarography both in sensitivity and 
resolution. To obtain a normal polarogram the cell voltage 
is held for most of the time at a fixed value, but at a pre- 
determined time in the life of each mercury drop it is 
changed by a polarizing pulse of 1/25 sec. to a value that 
gradually becomes more negative as time progresses 
Electronic circuits measure the change in diffusion current 
produced by each pulse during the second half of the pulse 
life. Reversible and irreversible reduced ions can be detected 
at concentrations down to 10-’M. With the derivative 
circuit concentrations down to 10-*M can be detected 
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A1653 Hydrogen Generator.—This apparatus consists of a 
d.c. supply and a special electrolytic cell in one compact 
unit. It is mainly for use in polarography for deoxygenating 
solutions prior to polarographic analysis. 

A1659 ‘Nilox’ Apparatus for the Removal of Oxygen from 
Gases.—This apparatus enables the laboratory worker to 
obtain a continuous stream of hydrogen, nitrogen, argon, 
etc., completely freed of the oxygen normally contaminating 
these gases as supplied in cylinders 

A1684 Wadsworth Controlled Cathode Electrolyser.—The 
use of gravimetric electrolytic analysis has been limited in 
the past owing to the necessity of controlling the potential 
manually. This disadvantage has now been overcome and 
once an electrolysis is started it will not be allowed to rise 
above a preset potential until the electrodeposition is com- 
plete. If a solution contains several metallic ions it is possible 
to plate them out separately by adjusting the E.M.F. so as 
not to eaceed a predetermined value for each element in turn 

The Sigrist Photometer.—For the continuous recording of 
absorption and turbidity. Two beams from the same light 
source are directed by means of an oscillating mirror 
alternately to the same photocell, the measuring beam passing 
through the test fluid and the other beam through a com- 
parison standard. Fluctuation of the light source, variable 
sensitivity of photocell and rate of amplification of photo 
current do not affect accuracy of measurements 


G. Springham & Co. Ltd. (Stand No. 55). 

Continuous enquiries have prompted the manufacture of 
stopcocks and apparatus incorporating stopcocks with 
interchangeable keys. G. Springham & Co. Ltd., now market 
these under the trade name INTERKEY. The manufacturer 
has retained the conventional characteristics adding the 
overwhelming advantage of Interchangeable keys. The glass 
key can be purchased separately thereby relieving many 
frustrations experienced in laboratories using the orthodox 
stopcocks and apparatus. (No. 3 as illustrated) 

A further development now provides for solid P.T.F.E 
keys to be supplied, also interchangeable within range 
P.T.F.E. keys are greaseless, inert for the majority of needs, 
and non ‘freezing’ 

The introduction of a new glass valve for laboratory use 
has been made. This is a greaseless high vacuum valve using 
a new monomer rubber diaphragm for its control. Although 
primarily a vacuum valve the stability of the rubber used, 
enables the control of many liquid phase operations to be 


successfully handled. (No. 2 as illustrated) 
For the chem 


ist interested in 
glass pipe line, 
an example of 
the larger edition 
of the company’s 
greaseless valve 
to fit up to | in 
pipe line will be 
shown. It is 
easily cleaned, 
requires no 
grease, 8 non- 
corrosive and 
finite in opera- 
tion. (No. | as 
illustrated) 


Oo) Some Springham 
exhibits. 
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Stanton Instruments Ltd. (Stand No. 39). 
A representative selection of balances from their range will 
be shown. 

Of pleasing appearance and robust construction, the 
Ultramatic balance has fully automatic weight-loading to 
the total capacity of 200 g. The large pan space is easily 
accessible while the stainless steel pan, having double 
suspension, does not tilt. All models allow of taring up to 
100 g. and when taring, the counter mechanism clearly 
indicates that the taring device is in use; no subtraction is 
required. The controls have been grouped for easy manipu- 
lation at bench level where the coloured weight-loading 
dials correspond to the coloured markers on the weight- 
loading indicators on the front panel. The weighing result is 
given in one place (the last digits on the graticule screen) on 
the front panel so giving an ideal reading position, at once 
more convenient and obviating error on the part of the 
operator. The technique of weighing is so simple that a 
comparatively unskilled worker, after a short instruction 
period, can carry out numerous weighings speedily and 
efficiently. Several internal improvements have also been 
incorporated in the balance to ensure trouble-free operation. 

The new Unimatic single pan balance will be on general 
view for the first time in this country. In outward appearance 
identical to the Ultramatic balance and incorporating all the 
advantageous features of that model, this new balance has 
been evolved to weigh on the constant load principle which 
has already teen tried and tested in many countries. 

Since its introduction a few years ago, there has been an 
increasing demand for the Stanton Thermo balance which 
comprises a standard air-damped analytical balance, a 
furnace mounted above, and a recording chart on which 
time, weight and temperature are simultaneously recorded 
up to 1,000°C. on the standard models, or 1,400°C. on the 
high temperature models, for periods up to several days. 
The applications of this balance in research and control 
works, in oxidation, reduction, metallurgical and other 
analytical studies are limitless. 


Tellus Super Vacuum Cleaner Ltd. (Stand No. 5). 


Various models of suction cleaners for use in laboratories 
will be on display. All Tellus cleaners are canister type 
cleaners so they are suitable for collection of all kinds of 
materials from floors, walls and machinery. They are also 
ideal for collecting valuable residue. A very wide range of 
unique accessories is available and as the machines are very 
quiet in operation they can be used anywhere at any time. 
The special microfilters are available to ensure that even the 
smallest particles do not escape into the atmosphere 


Winkworth Machinery Ltd. (Stand No. 13). 
Winkworth mixers of the latest types will be on view and at 
work to demonstrate blade actions 

The company’s exhibits will include 

| gallon stainless stee! mixer with twin Sigma type blades 
revolving in opposite direction and at different speeds to each 


other 


lellus Super 
vacuum cleaner. 
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Winkworth one quart laboratory mixer. 


2 gallon stainless steel vacuum mixer with contra-rotating 
double paddle type blades. 

1 quart and | pint easy-to-clean laboratory mixers. 

Twin 3 Ib. change jar revolving tumbler. 

Miniature horizontal ‘U* trough ribbon powder blender. 

All the exhibited laboratory models are available in pilot 
scale and production capacities and representatives will be 
present to discuss laboratory small-scale and full-scale 
requirements 


A. D. Wood (Stand No. 10). 

This company will be showing, for the first time, the com- 
plete range of equipment which they supply, and also some 
of their own range of high vacuum glass stopcocks. 

The hollow key stopcocks are guaranteed down to 10-° 
mm. Hg, while the solid key stopcocks will hold a vacuum 
of !0-? to 10-* mm. Hg. Apart from the stopcock itself, the 
most important factor when concerned with high vacuum is 
the correct lubrication of the key. The company’s catalogue 
devotes a full page to recommended methods of greasing 
stopcocks. Samples of fully tested spring loaded stopcocks 
will also be on show. 

For the first time they will also be showing coiled glass 
capillary spirals. The tubing, with a bore of eight-thousandths 
of an inch, is for use as columns in gas liquid chromatography. 
Used with the new ionization detectors, they are proving 
remarkably efficient, especially at high temperatures. 

Also on show will be samples of the following apparatus 
which is supplied off the shelf: Quickfit & Quartz apparatus; 
Edwards High Vacuum pumps and accessories; graduated 
glassware; laboratory appliances and scaffolding; rubber 
ware; plastic ware, and also two latest additions to their 
range—E-Mil laboratory glassware and the Pyrex range. 


Worcester Royal Porcelain Co. Ltd. (Stand No. 11). 

This stand will be shared by the Worcester Royal Porcelain 
Co., Ltd., and John Moncrieff Ltd. The exhibit of the first- 
named company will consist of a general range of laboratory 
porcelain, such as basins, crucible, funnels, etc. Copies of the 
latest catalogue will be available at the exhibition. 

The latter company will show general furnace made 
laboratory glassware of Monax glass such as beakers, flasks, 
etc., and the Perth branded glassware in the fori of aspira- 
tors, desiccators, etc. 


X-Lon Products Ltd. (Stand No. 8). 
Principal exhibits on this stand will be plastic equipment for 
laboratories and chemical plant. 
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The greatly enlarged ranges which will be shown will give 
very striking evidence of the developments that have taken 
place in the last two years and which, as a result of design 
ingenuity, and particularly the development of important 
new plastic materials, have established plastic equipment in 
so many scientific and industrial fields. 

Laboratory products will include such standard items as 
beakers, measuring cylinders, wash bottles, weighing bottles, 
plastic encased magnetic stirrers, Buchner funnels, pipette 
washers, etc. but examples of their specialized fabrications 
will also be shown, particularly in connection with laboratory 
installations and chemical plant. 

Polypropylene became available for the first time in this 
country last summer and this has been adopted for much of 
the company’s equipment, where its fine finish and excellent 
temperature resistance up to 140°C. have given it advantages 
over older forms of polythene. Being more transparent than 
polythene, it is particularly useful for measuring cylinders 
and beakers, since the levels of the liquids can be clearly seen 
through its walls. 

The range of products in p.t.f.e. has been greatly increased 
and such items as evaporating dishes, stirrers, bottles and 
magnets encased in p.t.f.e. will be shown. 

One particular new development of special interest is a 
controlled temperature bath in which the heat is supplied by 
a graphite coated epoxy resin electric element which is 
embedded in the polyester glass fibre body of the bath itself. 
The important, and recently patented, principle involved, 
has a host of potential applications to many industries other 
than the photographic, for which this exhibit has been 
designed. 


> > * 


Since the foregoing preview was prepared, the following 
details have been received from some late participants in 
the exhibition: 


Geo. M. Hammer & Co., Ltd. (Stand No. 66). 

Particular interest will be shown in the part section island 
bench, 13 ft. 6 in. long x 4 ft. 9 in. wide = 3 ft. 0 in. high, 
being supplied to Birmingham University. Novel features 
include polythene plumbing and trough through the centre 
of the bench. The top is of teak and the underbench drawer 
and cupboard units are constructed with show timber of 
sapele mahogany. Among other furniture, will be shown a 
neat, contemporary bucket seat stool; the turned legs are 
made in beech and the seat of mahogany is finished in a heat, 
acid and spirit resistant catalyst lacquer. Also on show will 


be examples and photographs of the *U* complete range of 
office furniture, designed by Basil Spence, R.A., & Partners 
and selling within the prices laid down by the University 
Grants Commission. 


Laboratory & Electrical Engineering Co. (Stand No. 31). 

On this stand will be found some of the latest developments 
in laboratory incubation. The LEEC ‘Precision’ incubator 
is claimed to have the lowest ever in temperature variation. 
At 37°C. the differential is less than 0:5°C. throughout the 
entire chamber—at 56°C. less than 1:0°C. Among other 
developments is the automatic interior lighting. Then there 
is the spring loaded instrument panel! which gives immediate 
access to the mains voltage setting, and for the replacement 
of bulbs and striplights. Of the four shelves supplied (two 
are perforated and two mesh), the mesh are of particular 
interest, their construction allowing air to circulate freely 
through the shelves, ensuring a considerable reduction in 
drying time when the incubator is used for this purpose. 

The *Gerflex’ lightweight flexible drive machine, another 
product to be shown is a cleaning appliance for laboratory 
glassware. 

The ‘Gerfiex’ is portable and operates at a range of 
different speeds. It is absolutely safe, as the release of the 
finger operated lever instantly disengages the rotary friction 
clutch. 

The conventional brushing and needle sharpening attach- 
ment and mercury-vapour U.V. lamp will also be displayed 
This lamp is supplied with ammon-copper sulphate filter 
for fluorescence microscopy and Chance OXI filter for 
excitation of fluorescent substances. 


Ralph Cuthbert Ltd. (Stand No. 60). 

On this stand will be seen DAG vacuum ovens, DAG sub- 
mersible, drum barrel and vessel emptying pumps, the 
Gainsborough range of ovens, incubators, water baths and 
flask heaters, Uniframe laboratory scaffolding, electric 
furnaces, the Houseman & Thompson water test kit; labora- 
tory furniture and a comprehensive range of glassware. 


Cooke, Troughton & Simms Ltd. (Stand No. 64). 

The basic McArthur microscope which has now been taken 
over by Cooke, Troughton & Simms Ltd., together with a 
whole series of accessories, will be displayed. 

On the stand some 12 or 15 of these microscopes will be 
set up to show their scope in general laboratory work. This 
will range from field work (these microscopes were used, for 
example, in the Antarctic) to high-class laboratory work. 





On display will be some of the Company's publica- 
tions: 


Laboratory Practice, a monthly journal covering the 
practical aspects of all sciences, including new equip- 
ment, new techniques, process control, organization, 
teaching and research. Annual subscription £2. 5s., 
postage free (U.K. only), single copies 4s. 

Instrument Practice, a monthly journal covering the 
whole field of instrument technology and instrumenta- 
tion. Annual subscription £2. 10s., postage free (U.K. 
only), single copies 4s. 6d. 

Radio & Electronic Components, a monthly journal 
devoted to the design and application of radio and 
electronic components. Annual subscription £2. 2s., 
postage free (U.K. only), single copies 3s. 6d. 


Automation & Automatic Equipment News, a 





UNITED TRADE PRESS LTD. STAND No. 61 


MEMBERS OF THE STAFF WILL BE PRESENT TO ADVISE AND HELP VISITORS 
THROUGHOUT THE EXHIBITON 


monthly journal! devoted to the subject of automation, 
covering latest news and developments in this field. 
Annual subscription £2. 2s., postage free (U.K. only), 
single copies 3s. 6d. 

The Instrument Manual, covers in detail the prin- 
ciples and application of instrument practice and 
technology. £5. 5s. 

British Instruments Directory and Buyers’ Guide, an 
authoritative guide to all the principal manufacturers 
and suppliers of scientific and industrial instruments, 
automation systems and their component parts 
£2. Ss. postage free. 

A Course in Industrial Instrument Technology, by 
J. T. Miller. 20s. postage free. 

The Industrial Application of pH Measurement & 
Control, by D. Colver Nutting. 5s. postage free. 
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STAND NUMBERS 
AND ADDRESSES OF EXHIBITORS 


This list is complete at the time of going to press. 


Aimer Products Limited, 

56/58 Rochester Place, Camden Town, N.W.1. 
Anderman & Company Ltd., 

Battlebridge House, 87/95 Tooley Street, S.E.1. 
Astell Laboratory Service Co. Ltd., 

172 Brownhill Road, Catford, S.E.6. 

W. & R. Balston Ltd., 


c/o H. Reeve Angel & Co. Ltd., 9 Bridewell Place, E.C.4. 


Barlow-Whitney Ltd., 

2 Dorset Square, N.W.1. 

Boro’ Laboratories & Appliances Co. Ltd., 

| Station Buildings, Catford, S.E.6. 

The British Drug Houses Ltd., 

Graham Street, N.1. 

Camlab (Glass) Ltd., 

50 Burleigh Street, Cambridge. 

Catalin Limited, 

Farm Hil! Road, Waltham Abbey, Essex. 

Communication Systems Limited, 

c/o Automatic Telephone & Electric Co. Ltd., Publicity 
Dept., St. Vincent Street, Liverpool, 3. 

Cooke, Troughton & Simms Ltd., 

York. 

Alfred Cox (Surgical) Lid., 

Edward Road, Coulsdon, Surrey, 

Ralph Cuthbert Ltd., 

26 Mortimer Street, W.1. 

Cygnet Joinery Ltd., 

Higher Swan Lane, Bolton, Lancs. 

F. Darton & Co. Limited, 

Watford Field, Watford, Herts. 

Degenhardt & Co. Ltd., 

6 Cavendish Square, W.1 

Electrothermal Engineering Limited, 

270 Neville Road, E.7 

Elga Products Limited, 

Lane End, Bucks 

Elliot Brothers (London) Ltd., 

Century Works, Lewisham, S.E.13. 

Endecotts (Filters) Limited, 

Lombard Road, S.W.19 

Esavian Limited, 

185 Tottenham Court Road, W.1 

Esco (Rubber) Ltd., 

34/36 Somerford Grove, N.16. 

W. G. Flaig & Sons, Ltd., 

Exelo Works, Margate Road, Broadstairs, Kent. 

Flatters & Garnett Ltd., 

309 Oxford Road, Manchester, 13. 

T. Gerrard & Co. Ltd., 

46 & 48 Pentonville Road, N.1. 

Grant Instruments (Cambridge) Ltd. 

Barrington, Cambridge. 

Geo. M. Hammer & Co. Ltd., 

Crown Works, Hermitage Road, N.4. 

Charles Hearson & Co. Ltd., 

68 Willow Walk, S.E.1. 

Hendrey Relays Limited, 

392 Bath Road, Slough, Bucks 

F. J. Hone & Co. Ltd., 

19 Eldon Park, S.E.25. 

V. A. Howe & Co. Ltd., 

46 Pembridge Road, W.11. 

Hudes Merchandising Corporation Limited, 

52 Gloucester Place, W.1. 
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Isopad Limited, 

Barnet By-pass, Boreham Wood, Herts. 

Laboratory & Electrical Engineering Co., 

Goldsinith Street, Nottingham. 

Laboratory Equipment (London) Ltd., 

Libra Works, 18-20 Dames Road, E.7. 

L. Light & Company Limited, 

Poyle, Colnbrook, Bucks. 

W. Markes & Company Ltd., 

Wolverhampton Road, Wedges Mills, Cannock, Staffs. 

May & Baker Ltd., 

Dagenham, Essex. 

National Research Development Corporation, 

1 Tilney Street, W.1. 

The North of England School Furnishing Co. Ltd., 

East Mount Road, Darlington. 

Oxo Limited, 

Thames House, Queen Street Place, E.C.4. 

Pascall Engineering Co. Ltd., 

Gatwick Road, Crawley, Sussex. 

The Permutit Company Limited, 

Permutit House, Gunnersbury Avenue, W.4. 

Premier Colloid Mills Ltd., 

Hersham Trading Estate, Walton-on-Thames, Surrey. 

J. Preston Ltd., 

202/208 West Street, Sheffield, 1. 

W. R. Prior & Co. Ltd., 

London Road, Bishop’s Stortford, Herts. 

The Publishers Association, 

19 Bedford Square, W.C.1. 

R. & L. Enterprises Limited, 

Grangefield Road, Stanningley, Leeds. 

Rediweld Limited, 

25/27 Kelvin Way, Crawley, Sussex. 

Ridsdale & Co. Ltd., 

Newham Hall, Middlesbrough, Yorks. 

Scientific Supplies Co. Ltd., 

Scientific House, Vine Hill, E.C.1 

Shandon Scientific Company Ltd., 

6 Cromwell Place, S.W.7. 

Silverson Machine (Sales) Ltd., 

55/57 Tower Bridge Road, S.E.1. 

The Small Power Machine Co. Ltd., 

4 Sunleigh Parade, Alperton, Wembley, Middlesex. 

Southern Instruments Ltd., 

Analytical Instruments Dept., Frimley Road, Camberley, 
Surrey. 

G. Springham & Co. Ltd., 

Harlow New Town, Essex. 

Stanton Instruments Ltd., 

119 Oxford Street, W.1. 

Tellus Super Vacuum Cleaner Ltd., 

39 Sheen Lane, Mortlake, S.W.14. 

United Trade Press Ltd., 

9 Gough Square, Fleet Street, E.C.4. 

Winkworth Machinery Ltd., 

65 High Street, Staines. 

A. D. Wood, 

4/5 Skinner Street, E.C.1. 

Worcester Royal Porcelain Co. Ltd., 

30 Curzon Street, W.1. 

X-Lon Products Ltd., 

48 Gillingham Street, S.W.1. 
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SCIENTIFIC LECTURES— 


relating to recent advances in 


laboratory techniques 


PROGRAMME OF LECTURES 


June 20 
Lecture Number |: “The Labelled Pool Technique in Biology’. (10 a.m.) 
Lecturer: Mr. F. P. W. Winteringham, Head of the Biochemistry Department at the Pest Infestation Laboratory (Agri- 
cultural Research Council). 
Chairman: Professor A. Wormall, Professor of Biochemistry at St. Bartholomew's Medical Schoo!, London 





Lecture Number 2: ‘Indicators’. (11.30 a.m.) 
Lecturer: Professor R. Belcher, Professor of Analytical Chemistry, Birmingham University. 
Chairman: Professor F. C. Tompkins, Professor of Physical Chemistry at Imperial College, London. 


Lecture Number 3: *ton Exchange Techniques’. (3 p.m.) 
Lecturer: Dr. J. E. Salmon, Head of the Chemistry Department, Battersea College of Technology. 
Chairman: Professor D. P. Craig, Professor of Chemistry, University College, London. 


June 2 
Lecture Number 4: ‘Polarography in the Food and Beverage industries’ (10 a.m.) 
Lecturer: Mr. J. Hetman, Chief Chemist, Southern Instrument Company Ltd., Camberley, Surrey. 
Chairman: Dr. J. D. Mounfield, Principal, National College of Food Technology, Weybridge, Surrey. 


Lecture Number 5: ‘Glass as a Laboratory Material’. (| 1.30 a.m.) 
Lecturer: Professor R. W. Douglas, Professor of Glass Technology, Sheffield University. 
Chairman: Professor S. Tolansky, Professor of Physics, Royal Holloway College, Englefield Green, Surrey 


Lecture Number 6: ‘Rheology’. 
Lecturer: Dr. G. W. Scott- Bui, Pifead of the Physics Department, National Institute for Research in Dairying, Shinfield, 
Nr. Reading, Berks. 
Chairman: Dr. G. 1. Finch, formerly Director, National Chemical Laboratory, India. 


June 22 
Lecture Number 7: ‘Micrurgy, Devices and Techniques in Biology and other Sciences’. (10 a.m.) 
Lecturer: Mr. A. E. Saunders-Singer, Managing Director, Singer Instrument Company. 
Chairman: Dr. E. Hindle, formerly Director, Zoological! Society. 


Lecture Number 8: ‘Small Scale Manipulation’, (11.30 a.m.) 
Lecturer: Mr. M. A. Fill, Head of the Chemistry Department, Norwood Technica! College. 
Chairman: Dr. J. G. Davis, Chairman of the Association of Consulting Scientists. 


Lecture Number 9: ‘Gas Chromatography’. (3 p.m.) 
Lecturer: Dr. A. T. James, a Departmental Head, National! Institute for Medical Research, Mill Hill, London, N.W 
Chairman: Professor H. D. Kay, Director, Twyford Laboratories, Park Royal, London. 


June 23 
Lecture Number 10; ‘Laboratory Computers’. (10 a.m.) 
Lecturer: Dr. A. D. Booth, Head of Computer Department, Birkbeck College, London. 
Chairman: Professor J. D. Bernal, Professor of Physics, Birkbeck College, London. 


Lecture Number 11: ‘Clinical Biochemistry’. (11.30 a.m.) 
Lecturer: Professor E. J. King, Professor of Biochemistry, Post Graduate Medical School, Hammersmith, W.6 
Chairman: Sir Charles Dodds, Professor of Biochemistry and Director of the Courtauld Institute, Middlesex Hospital, 
London. 


Lecture Number \2: ‘Safety Techniques in the Microbiological Laboratory’. (3 p.m.) 
Lecturer: Surg. Cdr. H. M. Darlow, R.N., a Departmental Head, Microbiological Research Station, Porton, Wilts. 
Chairman; Professor A. A. Miles, Director of the Lister Institute, London. 
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\ Specialised 
Exhibition 


THE FIRST OF ITS KIND 
TO BE ORGANISED IN 

THE UNITED KINGDOM 
ON A NATIONAL SCALE 
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and 
MATERIALS 


EXHIBITION 





TIMES OF OPENING 
Monday 20th June 10 a.m.-6 p.m. 


Tuesday — « 10 a.m. - 6 p.m. 
Wednesday 22nd _s,, 10 a.m. -9 p.m. 
Thursday 23rd _,, 10 a.m. - 4 p.m. 


For additional admission tickets and further information write to the Organisers 


U.T.P. EXHIBITIONS LTD. 9 GOUGH SQUARE, FLEET STREET, LONDON E.C.4 
Telephone: FLEET ST. 3172 Telegrams: MARKEBA, LONDON 


EMULSIONS: THEIR PROPERTIES AND USES 
by F. O. Howitt, Ph.D., D.Sc., F.R.LC., F.T.1. 


Chief Chemist, Wool Industries Research Association 
Part I—EMULSIONS IN THE TEXTILE INDUSTRY 


This paper is the text of the first of a series of lectures given at the Derby and 
District College of Technology in a course on ‘Emulsions: Their Properties 
and Uses’ 


Some Theoretical Considerations 
Emulsions may be conveniently defined as dispersions 
of one liquid in another, immiscible liquid. The two 
liquids are most frequently water and oil and any 
general discussion on emulsions is based on these two 
liquids. Such emulsions exist in two types, namely, 
water-in-oil and oil-in-water, in which the first-named 
phase is the disperse phase and the second-named phase 
is the continuous phase. The type of emulsion formed 
under given conditions depends partly on the propor- 
tions of the two liquids: if the system contains a small 
proportion of the oil (or water) phase, the formation of 
an oil-in-water (or a water-in-oil) emulsion is favoured. 
There is another factor, however, which is of greater 
importance in the resulting type of emulsion. This is the 
presence of a surface-active substance that modifies the 
surface of the interface between dispersed and con- 
tinuous phases and hence determines the equilibrium or 
state of minimum free energy of the system. 

The surface-active additive, or emulsifier, is considered 
to form a layer between the disperse and continuous 


phases. This layer has a definite surface tension with 
regard to the oil on the one side and a definite, but 
different, surface tension with regard to the aqueous 
phase on the other side. If the first (layer-oil) tension is 
greater than the second (layer-water), the oil surface 
will tend to form a convex surface and an oil-in-water 
emulsion will result. 


The main characteristic of an emulsion is the greatly 
increased surface presented by the interface. Thus, with 
olive oil, for example, if 10 ml. are dispersed to give 
droplets of 0-1. diameter, the number of droplets will 
be 2°4 10!5 with a total surface area of about 300 
sq. cm. This area is created against interfacial forces 
that tend to reduce the interface to a minimum; hence 
the work of emulsification(W) is 

W=3,A, 
where 4, is the interfacial tension and <A, is the increase 
in surface area. For our example of 10 ml. of olive oil, 
W equals 1-65 g.-cal. The interfacial tension between 
olive oil and water is approximately 23 dynes/cm. The 
addition in appropriate concentration of a surface- 
active substance, such as soap, will lower this tension 
to about 2 dynes/cm. and hence the potential energy of 
the system will be reduced from 1°65 to 0-13 g.-cal 
This means that, in the presence of the surface-active 
substance, less energy is required in order to form the 
emulsion and, correspondingly, the stability of the 
dispersion is increased. It follows that, when we are 
concerned with the practical aspects of emulsions, the 
most important consideration is the part played by 
surface-active substances acting as stabilizers of emul- 
sion systems. This practical importance is, of course, 


This series of articles is being reproduced by kind permission of the 
Editor of Soap Perfumery & Cosmetics 





Fig. 1. Representation of deter- 
gent molecules absorbed at a 
water-oil interface. 
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Fig. 2. Representative molecu- 
lar structures of the three main 
types of synthetic detergent. 


largely dependent on economic 
factors; a suitable surface- 
active substance, functioning 
as a detergent, can, when used 
at very low concentrations, 
remove grease with an effi- 
ciency equal to that achieved 
when a far greater volume, at 
a correspondingly higher cost, 
of organic solvent is used. 

It will be appropriate at this 
Stage to survey briefly the 
structural and interfacial 
characteristics of surface-active 
substances or rather of deter- 
gents, for, although all deter- 
gents are surface active, not all 
surface-active agents are deter- 
gents. 

Nearly all detergents have a 
common structural character- 
istic in that they have a long 
part of the molecule (e.g. a 
hydrocarbon chain) that is 
soluble in oil and fats and a 
short part (e.g. a sodium 
carboxylate group) that is 
soluble in water. For con- 
venience we can refer to these 
parts as the ‘tail’ and ‘head’, 
respectively. 

At a water-oil interface, the detergent molecules are 
absorbed and form an interfacial layer by the oil- 
soluble ‘tails’ dissolving in the oil with the water- 
soluble ‘heads’ protruding into the water layer, as 
shown in Fig. 1 

With soaps, for example, it might be expected that 
they would be insoluble in oil alone or in water alone. 
This is practically true, for soaps have a surprisingly 
low solubility in water but rather are dispersed by 
micelle formation 

The soaps, such as sodium stearate or oleate, have 
been partly superseded as detergents by a wide range of 
‘synthetic detergents’ and these consist of three types, 
non-ionic, anionic, and cationic. They are exemplified 
in Fig. 2. 

Soaps fall into the anionic type. The synthetic 
detergents have an advantage over soap in not forming 
insoluble products with the calcium or magnesium in 
hard water; they are therefore especially useful in 
scouring slipe wool, i.e. wool that has been removed by 
means of calcium sulphide paints. 
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Polar ‘Head’ 


a CH, O CH, CH M4 
f ARAL SR SRA SR 
‘ © CH, CH, OH 


Type. 3. Cationic 


The Use of Emulsions in the Textile Industry 

Oil emulsions, almost invariably oil-in-water systems, 
enter into textile processes in two main classes of 
operation, first, the deposition of oil on to fibres, yarns, 
or fabrics and, secondly, the removal of oil or grease 
from such materials. In the latter connection, we are of 
course concerned with the wide field of detergency and 
some consideration of this will be included in our 
treatment of textile scouring. 

Textile fibres are treated with oil for two main 
purposes, (a) surface lubrication of the fibre or yarn, 
and (6) softening of a fibre, yarn, or fabric. Correct 
lubrication of textile material is essential owing to the 
considerable frictional forces that come into play during 
winding, carding, combing, etc., while the softening 
effect is of special importance in processes, principally 
those of knitting, where a yarn of filament must readily 
take up a special configuration. 

With regard to friction, proper lubrication not only 
minimizes tension effects and hence reduces fibre and 
yarn breakage but also reduces wear and abrasion of 
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machine parts. A third purpose of the oil, of more recent 
introduction, is that of conferring antistatic properties 
on the treated material. Practically all the oil that is 
applied to fibres or yarns must, at some subsequent 
stage of processing or finishing, be removed and hence 
a high degree of scourability is essential; moreover, the 
oil should not impart colour to the yarn directly or after 
storage. 

The oils are blended from (a) saponifiable, non- 
drying oils such as olive, sperm, etc., (6) mineral oils, 
(c) sulphonated and sulphated oils, and (d) synthetic 
emulsifiers and other chemical additives (e.g. derivatives 
of ethylene-oxide condensates, triethanolamine salts of 
fatty acids). A wide range of synthetic organic com- 
pounds is now used in order to confer emulsifiability 
and antistatic properties. 

Cotton.—Cotton warps are sized with starch or 
modified starch that has been cooked and homogenized 
with about 8-10 per cent of tallow. Such a size is of 
course not a simple emulsion but a complex dispersion 
in which any oil or fat droplets are coated with the 
hydrophilic starch material. Vegetable gums in presence 
of other lubricants, such as castor oil, are sometimes 
used. 

Jute.—Preparatory to drafting and spinning, the 
crude jute fibres are softened and lubricated by treat- 
ment with a 30 per cent oil emulsion, the oil being 
generally 80 per cent of mineral and 20 per cent of 
whale oil. The fibre is then passed over a breaker card 
which, besides attenuating and orienting the fibres, 
breaks up the mesh structure and reduces the fibre length 
to dimensions suitable for subsequent processing. 

Rayons.—Oils used on rayon yarns (hank, cake, or on 
bobbin) are generally applied neat; such oils must be 
readily emulsifiable so as to ensure their rapid removal 
on subsequent scouring. Oil emulsions, however, are 
sometimes applied to give a finish to rayon; application 
is by soaking the cakes in the emulsion. 

For rayon staple warps, sulphonated oils (e.g. olive) 
are used in conjunction with water-soluble sizes such as 
gelatin, tragacanth or soluble starch. 

Hosiery Yarns (Nylon, Terylene, Rayon, etc.).— 
Nylon filaments are treated with a lubricant, often a 
normal oil, and, frequently, with a size, e.g. of polyviny! 
alcohol, to protect the fine filaments during winding, 
throwing, etc. During knitting it is essential to lubricate 
and soften the yarns and this is achieved by passing the 
yarn through a dilute emulsion so that any size on the 
yarn is softened but not stripped. This treatment 
reduces abrasive action on carrier tubes and needles 
and, by giving an even coefficient of friction, contributes 
to evenness in loop formation. There is a tendency today 
to use pure oil preparations in place of emulsions for 
nylon knitting, but the softening effect of moisture is 
essential with the hydrophilic fibres such as viscose and 
silk. 

The modern type of self-scouring oils used for 
lubricating the needles of knitting machines is exam- 
plified! by a mixture of a light sinker oil, i.e. a mineral 
oil (100 parts), Lissapol NX (10-15 parts) and Lubrol 
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MOA (10-15 parts): the latter two compounds are 
ethylene-oxide derivatives of an alkylphenol and a fatty 
alcohol, respectively. The mixed oil is stabilized with up 
to 2 parts of water, probably by formation of a water- 
in-oil dispersion. This mixture can be added (2} parts) 
with sodium benzoate (1 part) to water (100 parts) to 
give an oil-in-water emulsion that is useful in the wetting- 
out of nylon yarns prior to knitting on fully fashioned 
machines. 

Silk.—Raw silk is treated with some form of oil-in- 
water emulsion before ‘throwing’, in order to soften the 
gum layer and to lubricate the threads. The earliest 
types of emulsion were of oil (generally olive or neats- 
foot) dispersed in aqueous soap solutions, with or 
without a small concentration of a mild alkali such as 
borax. The modern type of soaking oil consists of a 
mixture of soluble (e.g. sulphonated) oil, wetting agent, 
plasticizer, and mildew preventive, which is dispersed 
in water to give an emulsion that is stabilized by a mild 
alkali (e.g. Crex). Normal glyceride oils are often in- 
corporated and mineral oi! (up to 30 per cent) is 
frequently present. Even when mineral oil is a con- 
Stituent, a good soaking oil is ‘self-emulsifiable’ and 
forms spontaneously a stable milky fluid on pouring 
into water containing the appropriate alkali. The silk is 
soaked (silk: liquor ratio of about |: 5) in the warm 
emulsion overnight and exhaustion of the oil is 
practically complete, i.e. the liquor is water-clear or very 
faintly milky. 

A survey? of the technology of silk reveals a method 
of processing that is related to the use of emulsions in 
that a water-air system, i.e. a foam is used in place of a 
water-oil system. The first application of the method, in 
1904, was the degumming of silk by suspending the raw 
silk in the foam or lather arising from a soap bath 
heated by an open steam coil. The mechanism of the 
process is probably dissolution of the sericin by the hot 
liquid phase and dispersal of the surface-active protein 
on the air-liquid interface. It is of interest here to note 
that Stevenson has recently postulated a similar 
phenomenon for the dispersal of dirt by a soap lather 
The foam process was at a later date also applied to the 
weighting of silk by direct treatment with metal chlorides 
followed by application of phosphate and silicate 
solutions in the form of froth or foam baths. The foam 
method was also the basis of a patent claim as a method 
of dyeing. The general method of foam application, 
however, was not adopted despite its early promise. 

Before dealing with emulsions in relation to wool 
technology, which is the main concern of this paper, it is 
of interest to note the application of emulsions to 
textile printing and finishing. 

In textile printing, the dye is applied in the form of a 
paste that has a definite viscosity, generally between S00 
and 5,000 centipoises, depending on the method of 
application and the fabric being printed. This viscosity 
is commonly achieved by the use of gums such as 
British gum (a type of dextrin), tragacanth, etc., but 
recent work) has shown that these thickening agents 
can be replaced by suitable emulsion systems, preferably 
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of the oil-in-water type. A surface-active agent, such as 
Lissolamine A, Lissapol N, or sodium lauryl! sulphate 
can be used, while the addition of an auxiliary film- 
forming agent having good flow properties, e.g. sodium 
alginate, will help considerably in stabilizing the 
emulsion and conferring suitable flow properties to the 
emulsion. Emulsion thickening can be used for both 
section and roller printing, but are not suitable for block 
printing; they can be applied to nylon, acetate, poly- 
ester, and acrylic fibres. 

Emulsions are widely used in textile finishing pro- 
cesses. Thus fabrics can be water-proofed by applica- 
tion of waxes dispersed as an oil-in-water emulsion. 
Flame-proofing preparations are often applied either 
as an oil-in-water or a water-in-oil emulsion; an example 
is a dispersion of chlorinated hydrocarbon and an- 
timony oxide in presence of naphtha, oleic acid, 
ammonia, and methyl! cellulose in water. The applica- 
tion of thermo-plastic resins depends on the production 
of these materials in the form of aqueous emulsions by 
the technique of emulsion polymerization. 

The methods of preparing emulsions are well known. 
In the textile industry high-speed stirring and simple 
types of emulsifying mills are used. Attention is now 
also directed to the supersonic methods of dispersion. 
True supersonic vibrations such as produced by the 
magneto-stricter apparatus have been examined for 
the dispersion of oil material from rayon waste and of 
soil from dirty clothes as a laundering process but the 
method is not economical and also difficult to carry out 
except in a small scale. Larger-scale apparatus, working 
at lower rates of vibration, is finding increased use and 
an excellent example is the Rapisonic*, in which 
emulsification or dispersion is effected by the vibrations 
of a blade which vibrates at its natural frequency in the 
liquid stream that impinges on it at high pressure: 
cavitation occurs in the liquid swept out by the vibrating 
blade 

Wool.—Consideration will now be given to the main 
section of this paper, viz. the removal of grease or oil 
from wool fibres and, in this matter, our principal 
concern is the scouring of raw wool. Wool as shorn 
from the sheep contains a variable amount of so-called 
grease and the content for the finer or Merino wools is 
f 


generally about 15-18 per cent by weight of the moist 


Fig. 3. Interfacial forces oper- 

ating on an oil drop on the sur- 

face of a fibre immersed in an 
aqueous medium. 


raw wool. Wool grease is a very complex mixture of the 
esters formed from normal, iso-, anteiso-, and hydroxy 
acids and normal iso-, anteiso- and dihydroxy alcohols 
in presence of free and esterified sterols, mainly 
cholesterol: it follows that a more proper name is wool 
wax. Another raw wool constituent is suint, which is 
present in Merino wool to the extent of about 8 to 10 
per cent and is the dried residue of the excretion of the 
sheep’s sudoriferous glands. Suint is also a complex 
mixture of a wide range of fatty acids and keto-, 
hydroxy-, dicarboxylic and other acids, present mainly 
as the potassium salts, together with nitrogenous sub- 
stances, including urea and polypeptides, and inorganic 
salts. As will be discussed later, suint enters into the 
processes of scouring and dispersion of the wool wax. 

The wax on raw wool, together with the suint and 
most of the extraneous contaminants, are removed by 
scouring with a soap-soda solution or with a synthetic 
detergent solution in presence of a neutral or alkaline 
salt. 

A recently re-introduced method is that of solvent 
scouring but this method is outside our present con- 
siderations. 

Scouring is carried out at a temperature of about 50°C. 
so that the wool wax, which has a melting point of 
about 40-45°C., is in a reasonably fluid condition. The 
detergent then reacts with the wool wax and it is the 
nature of this reaction that is the crucial point in wool 
scouring and, indeed, in practically all other washing 
processes. The main aspect of this reaction is the 
formation of complexes between detergent and soil. 

Detergency has been treated theoretically from many 
angles but it appears that there are at present two main 
theories regarding the mechanism of detergent action, 
although it must be recognized that the many experimen- 
tal approaches to the problem do not permit an un- 
equivocal selection of one theory and the rejection of 
the other. To many of us, it would appear that the truth 
rests with some combination of the two theories. 

The first theory is that described by Lawrence®, 
who has dealt with the nature of the complexes formed 
between soil and detergent. Thus soap/water/amphiphile 
systems are treated as a ternary liquid crystalline phase 
existing over a wide range of concentrations with dirt 
or soil as a fatty amphiphile. This leads to a rational 
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treatment of detergency in terms of cryoscopic forces. 

The other theory, according to the work of Adams, 
Schulman and others, depends on sequential stages of 
wetting-out of the fibre, displacement of the soil and 
emulsification of the soil. The second, and probably the 
most important, stage is based on an elementary con- 
sideration of contact angles. 

Consider an oil drop on a fibre that is immersed in 
water. Then the simple interfacial diagram will be as in 
Fig. 3, where 6 is the contact angle measured in the oil 
phase: it follows that cos 8 =(yu.— Yor)/ Yow: 

For ease of removal, the oil drop must approach as 
near as possible to a spherical form, thus making the 
area of contact with the fibre as small as possible, i.c. 
8 must approach 180° or cos 6 >—I. 

The quantity Yyr—Yor has been defined as the 
difference in surface pressure between the film of 
detergent molecules absorbed on the water/fibre inter- 
face and any film of molecules absorbed or present at the 
oil/fibre interface. Hence for a spherical drop to form, 
Ywr and y,, must be small, i.e. low values of the oil 
water interfacial tension and of surface pressure in the 
fibre/water interface are required. This is essentially the 
same idea as assuming that, for grease removal, fibre 
surface must be modified by the detergent to produce a 
hydrophilic, rather than the more normal oleophilic, 
surface. Expressed in a more simple way, the efficiency 
of a detergent process will depend on 

(a) The affinity or molecular attraction that exists 
between the fibre and the soil. 

(6) The reduction in this affinity that arises by 
modification of fibre and oil surfaces due to 
interfacial absorption of the detergent used. 

With (a), the determining factor is the polar character 
of the soil and fibre. This can be exemplified by some 
experiments of Speakman and Chamberlain’ on the 
difference in extraction rates of a mixture of 97 per cent 
mineral oil and 3 per cent oleic acid applied, at a 5 per 
cent level, to cotton and wool fabrics. The fabrics were 
scoured twice in soap/soda solution under identical 
chemical and mechanical conditions and then Soxhlet- 
extracted with ether. 





Residual Oil 
(°, on Wt. of Fabric) 


Fabric 


2-42 


0-58 


Wool 
Cotton 





The same workers carried out a similar test on a 
white worsted fabric to strips of which had been 
applied 10 per cent of each of a number of distillation 
fractions of a water-white mineral oil. The oiled strips 
were scoured as before and the residual hydrocarbon 
oil was determined by Soxhlet extraction. (Table 1.) 

It will be seen that the difficulty of scouring increases 
with increasing chain-length. The oil-water interfacial 
tension is largely independent of the molecular weight 
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TABLE I 





Residual Hydrocarbons 
(°, on Wt. of Wool) 


Boiling Range of 
Fractions (~C.) 
(at 10 mm. Hg. pressure) 


165-175 
175-185 
185-200 
200-220 
220-240 
240-260 
260-280 
280-300 





of the paraffin and hence the main factor is the in- 
creased adhesion associated with increased length of the 
paraffin molecules. 

This adhesion between soil and substrate is an 
expression of the polar characters of these two par- 
ticipants in soiling, as was shown by Hardy® from his 
examination of the adhesion shown by thin films of 
lubricant between metal surfaces. In this connection, it 
is of interest to note that Speakman’ demonstrated that 
the addition of about 6 per cent of oley! alcohol to 
mineral oil, which resulted in a lowering of the initial 
oil-water interfacial tension of 47-9 to 18-9 dynes/cm., 
was followed by an increased ease of scouring of the 
mineral oil from wool; on the other hand, although oleic 
acid is even more effective than oleyl alcohol in re- 
ducing the oil-water interfacial tension, mixtures of 
mineral oi! and oleic acid are not easily removed from 
wool by emulsification. Further, it should be noted that 
Stevenson® has recently shown that the scouring of 
mineral oil from wool fibres by means of soap solutions 
is considerably facilitated by adjusting the pH of the 
solution to a value around 9; this means, of course, that 
the soap is replaced by a mixture of soap and free fatty 
acid, the latter being additional to the small amount 
normally produced by acid hydrolysis. A related 
observation is that of Hartley'®, who noted that 
optimum scouring of an undyed worsted yarn contain- 
ing 3 per cent of a castor-sperm type combing oil by 
sodium carbonate-bicarbonate solutions or by soap and 
synthetic detergent solutions was optimum at pH about 
8-6. From these and other experiments, it appears that 
detergency depends on adhesion between soil and 
substrate and the modification in this adhesion due to 
surface-active substances, ic. detergents. In order to 
throw some light on the chemical and physico-chemical 
processes involved, the problem was studied, with 
particular reference to raw wool scouring, by Harker! ! 
who used a photomicrographic technique 

The first system examined was that of polythene 
fibre and Nujol (medicinal paraffin). These two sub- 
stances have a similar long-chain hydrocarbon structure 
and it is to be expected that, following the old adage of 
‘like dissolves like’, the oil would readily ‘wet’ the 
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Fig. 4. Photomicrographs of (top) polythene fibres soiled with 
oleic acid and immersed in sodium carbonate solution and 
(bottom) immersed in Lissapol N solution. 


polythene and adhere very strongly. This proved to be 
true and it was found extremely difficult to remove the 
oil from the polythene by purely physical (as distinct 
from mechanical) means. This represents the extreme 
case of a non-polar fibre soiled with a non-polar oil. 
The only types of soil easily removed were those that 
were capable of reacting chemically (e.g. oleic acid 
reacted with sodium carbonate) to form physico- 
chemical complexes with the detergent. This is illustrated 
in Fig. 4, in which the top section is a polythene fibre 
soiled with oleic acid and immersed in sodium car- 


bonate solution: the formation of a soap layer of solid 


Fig. 5. Photomicrographs of Terylene and Fig. 6. 

wool fibres, both soiled with oleic acid, 

immersed in 0-1 per cent sodium myristate 
solution. 
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Photomicrograph showing the 
removal of Nujol from jute fibres im- 
mersed in a 0-05 per cent solution of 
sodium oleate. 
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appearance should be noted. The bottom section is a 
polythene fibre soiled with oleic acid and immersed in 
Lissapol N solution. The more diffuse pattern of the 
detergent-oleic acid complex is apparent 

Fibres of polytetrafluoroethylene, as would be 
expected from the structure, behave in the same way as 
polythene fibres. 

Terylene, although slightly more polar, behaves very 
similarly to polythene and even a very polar soil such 
as oleic acid does not roll up into spherical drops in 
detergent solutions. Fig. 5 shows a Terylene fibre and a 
wool fibre, both soiled with oleic acid, in the same 
detergent (0-1 per cent sodium myristate) solution. As 
can be seen, the soil on the wool fibre forms spherical 
drops very rapidly and is then easily removed from the 
fibre surface. On the other hand, the soil on the 
Terylene fibre shows no sign of behaving in this way 
This difference between Terylene and wool fibres is 
illustrated by the work of Hartley!® on the scouring of 
Terylene-wool blends (usually 55/45), which contain 
2-5-3-0 per cent of oil (mainly combing oil). It was 
found that a much stronger force of adhesion existed 
between the oil and Terylene fibre than between the oil 
and wool. Under the microscope, the behaviour of 
combing oil on Terylene resembled that of a pure 
mineral oil on wool. It thus appeared that a scouring 
assistant effective for the removal of mineral oil from 
wool would be equally effective for fatty oil on Terylene 
and this was confifmed by successfully scouring of the 
Terylene-wool blend by the addition of a mixture of 
two non-ionic surface-active reagents to the blend 
during spinning. 

With nylon, the apparent contact angle increases 


Fig. 7. Photomicrograph showing the 
scouring of Nujol from wool fibres by 
Lissapol N solution. 
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Fig. 8. Photomicrograph showing the scour- 

ing of Nujol containing 25 per cent of oleic 

acid from wool fibres by Lissapol \ solution 

(compare Fig. 7). 

rather more than with Terylene and the fibre is less 
difficult to clean. Some difference can even be observed 
between nylon 6°10 and nylon 6-6, a difference that is 
probably related to the higher content of the latter in 
NH-CO: groups. 

The removal of Nujol from jute indicates that the 
polar fibre can be cleaned even when soiled by a very 
apolar soil. This is shown in Fig. 6 in which is illustrated 
the removal of Nujol from jute fibre immersed in a 0-05 
per cent solution of sodium oleate. With such soils, 
however, the choice of detergent becomes of greater 


ot, encased: 


- aes 


Fig. 9. Photomicrograph of the removal of Topsol 
oil from wool fibres by means of 0-1 per cent sodium myristate 
solution. 


combing 
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Fig. 10. Complex formation in a wool-lanolin-sodium myristate 
system at 60 C. 


importance. As with wool, sodium oleate appears to be 
more efficient than are saturated hydrocarbon-chain 
derivatives and much more efficient than non-ionic 
species. The possibility of increasing the efficiency of 
sodium oleate by presence of free oleic acid, e.g 
scouring at pH 8-5-9-0, has already been discussed 

With wool, the addition of a polar constituent to 
Nujol certainly has a profound effect on the ease of soil 
removal. In Fig. 7 is shown the scouring of Nujol from 
wool fibres by Lissapol N solution: the oil is not readily 
dispersed. If, on the other hand, the Nujol soil contains 
25 per cent of oleic acid, scouring by Lissapol N is 
considerably enhanced, as shown in Fig. 8 

The difference between the non-ionic detergent and 
the Nujol and 25 per cent oleic acid exemplifies the need 
for the third component or the ‘amphiphile’ of Law 
rence. In the first case, no third component is present 
and, unlike with sodium oleate, no free fatty acid is 
formed by hydrolysis and hence must be supplied in 
order to obtain the close-packed layer at the interface 
and also some complex formation 

Thus, with polar fibres such as jute and wool, even a 
non-ionic detergent will produce effective ‘rolling-up’ 
and, with the addition of oleic acid, typical complex 
formation occurs. With polythene fibres, however, such 
soils can be removed only by complex formation and 
spherical drop formation is not observed ; this is a good 
illustration of the importance of the chemical composi- 
tion of the fibre 

The more polar soils, such as Topsol combing oil 
and artificially applied lanolin, are very easily removed 
from wool, as shown in Fig. 9, which illustrates the 
removal of Topsol from wool fibres by means of 0-1 
per cent sodium myristate solution 
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The rate at which removal of soil takes place is often 
dependent on temperature but only in so far as an 
elevated temperature reduces the viscosity of the soil, 
probably increases the rate of absorption of the 
detergent, and allows penetration and swelling to be 
more effective. This is very important with lanolin in 


the laboratory experiments and is almost certainly of 


importance in the scouring of raw wool. Where the rate 
of removal of soil is slow, complex formation is more 
likely to occur, due no doubt, to the fact that sufficient 
time is available for absorbed detergent molecules to 
diffuse into the soil. 

An interesting example of complex formation occurs 
when a non-ionic detergent is added to a wool-lanolin- 


sodium myristate system (Fig. 10). The top section of 


the photomicrograph shows the normal detergent pro- 
cess taking place at 60°C., while the bottom section 
shows a wool fibre immediately after the addition of a 


small amount of non-ionic detergent; the appearance of 


the swollen soil has changed to that of a characteristic 
complex system. These systems tend to become very 
gelatinous in keeping with the increased viscosity to be 
expected from such an interaction and apparently are 
related to the gelatinous liquid-crystal layer discussed 
by Lawrence. The same phenomenon is illustrated in 
Fig. 11, in which the bottom section shows the wool- 


lanolin-soap system at 60°C before, and the middle 


section the system after, addition of a small amount of 


Lissapol N 

The top section of Fig. 11 shows the detergent action 
of Lissapol N on wool soiled with oleic acid. The 
formation of myelenic forms is well illustrated. 

The overall picture of increase in scourability with 
increase in polar character of both fibre and soil is 
expressed diagramatically below 


Fibre Type Soil Type 


PTF. Nujol (mineral oil) 
Polythene Olive Ou 


Topsol 
(blended fatty oils) 


Terylene 


ISVAYONI 


Nylon 6°10 
Oleic Acid 


NI 


Nylon 6°6 


YALIVUAVHD AV 10d 


Jute 
Wool 


Experiments with clean glass fibres show that glass 
behaves in a manner similar to that of Terylene. How- 
ever, on coating a bundle of glass fibres with gelatin, the 
removal of soil was comparable with that from wool 
fibres. All this evidence is consistent with the difference 
in polar character (1.¢., number and type of polar groups 
in the molecule) between fibres. 

In consideration of the industrial scouring of raw 
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Fig. 11. The two lower photomicrographs (below the black band) 
show the wool-lanolin-soap system at 60°C. before (bottom) 
and after (middie) addition of a small amount of Lissapol N. 
The top section shows myelenic formation due to the detergent 
action of Lissapol N on wool soiled with oleic acid. 


wool, the main point of interest is the actual dispersion 
of the grease in the scouring bowls, irrespective of the 
nature of the detergent, be it anionic or non-ionic 
detergent or ordinary soap. There is a chemical or 
physico-chemical action between the detergent and the 
wool grease. This reaction has been included in the 
microscope studies of Harker'! and what happens is 
shown in Figs. 12 and 13. 

In Fig. 12, the top photomicrograph shows the 
appearance of the raw wool fibre immersed in water at 
20 C., while the bottom photomicrograph shows the 


Fig. 12. The upper photomicrogra 


ph shows a raw wool fibre 

immersed in water at 20°C., while the lower photomicrograph 

shows the fibre after immersion in 0:1 per cent Lissapol N 
solution at 60 C. 
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Fig. 


Fig. 


fibre almost immediately after immersion in 0-1 per 
cent sodium carbonate—0-1 per cent Lissapol N 


solution at 60°C.; in the latter, the wool wax is being 
dispersed with great rapidity. The melting point of wool 
wax is about 40-45°C. and even at the temperature of 
the scouring bowl, generally about 50°C., the wool wax 
is still only semi-fluid. The detergent-grease complex at 
this temperature forms a swollen mass and this swelling 


process takes place during the passage of the wool 
through the bowl. In experimental studies, fairly 
vigorous movement of the detergent solution resulted in 
removal of the swollen complex as semi-fluid lumps 
(Fig. 13) 

It is very probable that this mechanism of wax 
removal occurs through the rush of liquor at the nip of 
the scouring bowl and that the detached lumps are 
subsequently dispersed in the form of small spherical 
drops that normally occur in the scouring liquor. The 
swollen limps released at the nip have actually been 
observed in liquor taken from beneath the squeeze 
rollers during scouring 

This mechanism for the removal of wool ‘grease’ from 
raw wool during scouring provides an explanation for 
the occurrence of a phenomenon that has been occasion- 
ally noted during the process. This is the formation of 
stable aqueous droplets within the oil phase of the oil- 
in-water emulsion that comprises the scouring liquor 
This inverted emulsion is shown in Fig. 14, in which is 
seen a photomicrograph of an oil drop containing 
small drops of water dispersed in the oil. 

It is probable that, as the rush of liquor sweeps the 
grease complex off the fibre, some aqueous solution 
becomes occluded in the swollen, hydrated soil. On 
dispersion in the wash liquor, the swollen soil forms 
emulsion drops containing water droplets: alternatively, 
the water of the hydrated swollen soil elements separates 
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13. (Left.) Stages (from top to 
bottom) of the detergency of raw wool. 


14. (Above.) Photomicrograph of 
water droplets in an oil drop of an 
emulsion. 
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as the complex disintegrates 
and forms a detergent-stabil- 
ized system in the liberated oil 
phase. Some workers!? con- 
sider that this formation of 
water dropl sts dispersed within 
the oil drops is responsible for 
the consumption of u large part 
of the detergent; this 
clusion, of course, 1s based on 
the justifiable assumption that 
the water droplets are stabilized 
by a surface layer of the 
detergent 

This study of the scouring of 
raw wool has served to under 
line the importance of mechan 
ical action in the process and 
there is little doubt that this 
factor is of equal importance in 
practically all processes of 
detergency, both industrial and 
domestic 

A final note can be 
that concerns a further aspect of emulsions in relation 
to wool scouring, namely, the recovery of wool wax or 
lanolin from the scouring effluent. Wool wax and 
derived products are used for lubricants, paints, rust 
preventives, and as a base for cosmetic and pharma 
ceutical preparations in which, it should be noted, the 
wool wax alcohols provide the best water-in-oil 
emulsifying agents known 

Wool scouring effluents, when the soap-soda method 
is used, contain about 0-4-3 per cent of wax, appreciable 
amounts of soap, the wool suint constituents, and 
suspended sand and dirt. The oily matter is present as a 
fairly stable emulsion and it is probable that the 
polypeptide constituents of the suint significantly con 
tribute to this stability. In this latter connection, the 
addition of a colloid protective agent, such as sodium 
carboxymethylcellulose, to the scouring liquid has been 
recommended in order to stabilize the emulsion of woo! 
wax and thus minimize re-deposition of wax on the 
scoured wool 

The effluent 
tanks so as to remove most of the gross suspended 
matter, mainly sand. The liquor is then cracked by 
addition of sulphuric acid to pH 3-5-4:0 while the 
liquor is well agitated, generally by means of com- 
pressed air. After standing for some hours, the liquid 
layer is run off to waste, and the sludge, mostly at the 
bottom of the cracking tank, is pumped into the 
‘magma tank’ where it is heated before feeding to the 
filter presses. The expressed liquid flows into a phase 
separator from which the supernatant oil layer can be 
run off into barrels to give the crude wool grease. This 
process is applied by the City of Bradford Corporation 
at its Esholt works to the whole of the Bradford area 
sewage, some 20 million gallons per day, with an 
annual yield of the order of 10,000 tons of crude grease. 
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con- 


added 


is allowed to stand in sedimentation 





Where synthetic detergents are used for wool scouring, 
mainly on the Continent and in U.S.A., the wax is 
separated by direct multiple centrifugation of the hot, 
sedimented effluent. The yield by this process is, how- 
ever, low although greater efficiency has been claimed 
for supplementary treatment at the appropriate stage by 
addition of a low concentration of salt!) or of a co- 
agulant such as Bentonite! 4, 

One process that, in various forms, has been des- 
cribed over the past century and has recently been re- 
introduced by Australian workers, is the production of 
a foam so that the surface-active wax is absorbed at the 
air-liquid interface; the foam is separated and broken 
down by suitable heat treatment 


Analytical Methods 

Finally, the following brief notes on analytical 
methods that have been developed at the Wool Indus- 
tries Research Association might be of interest to those 
concerned with emulsions. 

Soap-Lanolin Dispersions.—The emulsion is _per- 
colated through a column of activated charcoal mixed 
with Zeokarb 225. The soap is cracked to fatty acid 
which together with the lanolin is absorbed. The fatty 
acid is eluted with hot ethanol (absolute or 90 per cent) 
and the lanolin is subsequently eluted with hot trichloro- 
ethylene. The fatty acid fraction can be weighed or 


titrated and the lanolin fraction is weighed after removal 
of solvent. Alternatively, both fatty acid and lanolin can 
be eluted with hot benzene-methanol (2:3) and the fatty 
acid content found by titration 

Lissapol N-Lanolin 


The emulsion is cracked and 
absorbed on a Bio-deminrolit column. Lissapol N is 
then eluted by means of 50 per cent aqueous ethanol 
and the lanolin subsequently eluted with trichloro- 
ethylene 


Emulsions and 


containing Mineral Oil, Olive Oil 
Lissapol N.—The emulsion is cracked and absorbed on 
columns of activated charcoal containing 5 per cent of 
Bio-deminrolit. Subsequent elution with acetone- 
chloroform mixture allows almost complete separation 


of olive oil and mineral oil 
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BOOK REVIEWS 


Milk Testing, by J. G. Davis, D.Sc., Ph.D., F.R.LC. 
Second edition. London: Dairy Industries Ltd. 1959. 
pp. 309. 30s. 

It is ten years since the first edition of this invaluable 

reference book was published. The author has attempted 

in this second edition, to bring up to date the techniques 
of the various tests used in Britain for the routine control 
of milk and cream. 

Although it is primarily written for those concerned 
with laboratory work in creamery and dairy laboratories 
it is to the writer's knowledge much used in teaching 
and advisory laboratories, because it is the only book 
which deals comprehensively with the physical, chemical 
and bacteriological tests of milk commonly used in 
Britain. 

Its contents include 20 pages on sampling, 28 on 
physical tests, 46 on chemical tests, 14 on biochemical 
tests, 119 on bacteriological tests and 35 on organ- 
ization of the dairy control laboratory 

Detailed techniques of the more important routine 
tests are given, while references are given to methods 
which may be required for special purposes. The 
reference section, which covers 10 pages, is quite com- 
prehensive and up to date. 

Each test is described systematically under object of 
test, principle of method, apparatus required, technique 
of test, and interpretation of results. The latter could 
quite usefully be extended, particularly in the case of 
the routine bacteriological tests. Instead of quoting 
references to critical studies of various bacteriological 
tests, the author could enhance the value of the next 
edition considerably by giving brief summaries of the 
results of such critical studies and by giving his own 
views, which are founded on a very wide experience of 
bacteriological control work 

This new edition of *Milk Testing’ will also enable 
dairy scientists and technologists in other dairying 
countries to appreciate the way in which the routine 
tests now commonly employed in Britain have evolved 
as the result of much research and practical, commercial 
application during the past 20 years or so. It is evident 
that emphasis has been given throughout to the develop- 
ment of accurate, simple and economical tests, the 
results of which can be easily interpreted and applied 
quickly, so as to assist in the improvement of methods 
of milk production, processing and manufacture. 

The second edition of this book is strongly recom- 
mended as a laboratory manual for dairy students, 
dairy chemists and bacteriologists and creamery man- 
agers who aim to keep abreast of modern developments 
in dairy technology.—s. B. THOMAS. 








ROYAL SOCIETY TERCENTENARY 
The July wssue of Laboratory Practice will be a 
special number comprising articles by members of the 
Journal's Scientific Advisory Committee and other 
Fellows of the Royal Society 
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APPARATUS AND DEVICES 
A SPEKKER CALIBRATION CURVE FOR VITAMIN E 
ROUTINE DETERMINATIONS 
by J. E. McEwen, A.1.S.T. 


Agricultural Chemistry Department, North of Scotland College of Agriculture 


UE to the recent report by the Analytical Methods 

Committee of the Society for Analytical Chemists 
on Vitamin E (1959) it was decided to try out the 
method described and to use the Spekker for measuring 
the concentration of vitamin E present in prepared 
solutions. 

Standards were prepared in duplicate from a stock 
standard solution of pure -tocopherol in ethanol with 
a concentration of 10°5 ug per ml. These were read in 
the Spekker and the following curve obtained (Fig. |) 

Nine solutions were made up in duplicate from the 
stock standard solution by taking quantities of 0-5, 1-0, 
1-5,2-0 
to 6 mi. with ethanol. To each solution was added | ml 
2:2'-dipyridyl, then taking the standards in batches of 
three, | ml. ferric chloride was added at 15 second 
intervals and each transferred to | cm. cells and read 
after one minute in the Spekker. 

The Spekker drum was set at 1°30 (density scale) 
using as a blank, 6 ml. ethanol, | ml. 2:2’-dipyridyl and 
1 ml. ferric chloride. Kodak No. 549 blue-green filters 
were used with maximum sensitivity and the readings 
for the nine standards were as shown in the Table. 

Results obtained, using the above standard calibration 
curve, from plasma from vitamin E deficient pigs, were 
in the region of 1-7 ugm. per 10 ml. to 3-0 ug. per 10 mi. 
of plasma used and although very low, as expected, 
were still able to be read. 

These results on being compared with results by 
other workers on the same plasmas were found to be in 
good agreement although different instruments were 
used for determining the concentration present 

Since only total tocopherols were determined in the 
plasmas submitted the following steps of the method 
were used 

(a) Solvent extraction of the plasma. 

(b) Saponification. 

(c) Column chromatography on floridin earth to 
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Fig. 1. Calibration curve for vitamin E determinations. 


remove interfering substances 

(d) The total tocopherols estimated by 2:2'-dipyridy!- 
ferric chloride according to the method of Emmerie and 
Engel (1938) 


Conclusion 

Although the few results so far obtained have been most 
encouraging it is thought that even more suitable filters 
might be obtained from the manufacturers which would 
give a wider range to work on. This in turn would help 
with future work intended to be carried out on further 
samples of plasma from vitamin E deficient animals 
ACKNOWLEDGMENTS. —/ wish to thank Dr. G. A. Garton 
and Mr. W. R. H. Duncan of the Rowett Research 
Institute for their valuable assistance and encouragement 
My thanks are also due to Mr. P. L. Shanks the Veterin 
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with whose Department this work is being carried out 
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Stock Standard Solution Ethanol 
ml ml 


0-5 5-5 
10 50 
1-5 4°5 
20 40 
2°5 3°5 
30 30 
40 20 
50 10 
6-0 nil 
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x-tocopherol equivalent Drum Reading 


+8 


§.25 
10-50 
18-75 
21-00 
26°25 
31-50 
42-00 
52-50 
63-00 


285 
270 
255 
240 
225 
210 
180 
150 
120 
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News from the British Association of Chemists 


Federation Internationale des Cadres de 

la Chimie et des Industries Annexes 
It is now possible to give some details of 
the meetings to which reference was 
made on this page in the last issue of 
Laboratory Practice. At the public 
meeting arranged by the B.A.C., and 
held at the Charing Cross Hotel on 
May 6, representatives of a number of 
British professional associations, whose 
members are scientists, engineers, 
accountants, law officers, were 
present 

The object of the meeting was to 
enable them to meet officers of not only 
F.LC.C.LA., but of the Confédération 
Internationale des Cadres (C.1LC.) and 
to hear what these bodies have actually 
achieved on behalf of professional men 
in Western Europe. Dr. A. Ferrero of 
Switzerland, who is President of 
F.LC.C.1LA., President of La Chambres 
Suisse des Chimistes, and Permanent 
Representative of the C.1.C. at the L.L.O. 
at Geneva, gave a summary of the 
history and achievements of F.1.C.C.1.A. 
and of the C.L.C., as well as a report on 
the I.L.0. Conference at Geneva in 
June, 1959. At that Conference the 
problems of the ‘Cadres’ of professional 
men occupied a prominent place on the 
Agenda for the first tune. Dr. Ferrero 
said that as a result of the efforts of the 
C.LC., the L.L.O. undertook to study, 
among others, particular matters con- 
cerning professional men as follows: 

1. The terms of Service Agreements 
with particular reference to restrictive 
clauses 

, 


a 


The establishment of an inter 
national standard for securing appro 
priate rewards for the ‘salaried inventor’ 
3}. The transfer of pension rights when 
changing employment 

4. The problem of securing re 
employment in the case of professional 
men over the age of 40 

Dr. Ferrero mentioned that the 
resolutions put forward by the C.1.C. in 
connection with Items | and 2 above had 
actually been prepared by F.LC.C.LA 
This latter body had appointed special 
committees for this purpose which had 
gathered and collated information as to 
the practice in Great Britain, France, 
Western Germany, Italy and Switzer- 
land As a result this valuable and con- 
siderable amount of work, rendered 
possible by the Professional Organiza- 
tions in the countries concerned having 
joined together, enabled the resolutions 
put forward to be supported by a wide- 
spread factual summary 

Mr. J. Caillaud of France spoke of the 
Collective Agreements affecting the 
remuneration and conditions of pro- 
fessional men which had already been 
negotiated in France, Western Germany 
and Italy. These had secured consider- 
able benefits for those concerned and it 
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was interesting to note that the original 
German one was negotiated over 40 
years ago 

Dr. Guthke, Western Germany, gave 
a summary of the position with regard 
to the rewards of the ‘salaried inventor’ 
and of pension rights in various coun- 
tries 

There was a long and very interesting 
discussion on particular points raised by 
sone of those present, which were 
answered very fully by the visitors. The 
information given by the Continental 
representatives was received by those 
present with the utmost interest. It 
appeared that the professional men in 
Western Europe were, generally speak- 
ing, in a much stronger position as a 
result of their having combined together 
than their counterparts in this country. 

The point was nade that the C.1.C. is 
itself an international association com- 
posed of national associations of 
professional men. The national asso- 
ciations are themselves composed of 
associations of individuals engaged on 
particular professions 

In addition there are some inter- 
national associations, each concerned 
with a particular profession, composed 
of national associations of individuals 
engaged in that profession—of which 

L.C.C.LA. is an example. These also 
belong to the C.LC 

The hope was expressed that there 
would soon be a national association of 
British professional bodies which would 
become associated with the C.1.C. and 
and thus add their weight to the latter's 
influence as well as having the advantage 
of the backing of the C.1.C. in case of 
need 

At the meeting of the Assemblée 
Générale of F.LC.C.LA. held on 
Saturday, May 7, the following officers 
were elected: 

President: Dr. F. W. Guthke (Western 
Germany) Verband Angestellter Akade- 
miker der Chemischen Industrie 

Vice-President: Mr. J. Caillaud 
(France) Féderation Nationale des 
Syndicats de Cadres des Industries 
Chimiques 

General Secretary 
(Switzerland) Association 
Chimistes 


Dr A. Ferrero 
Suisse des 


Treasurer: Mr. C. H. Bowyer (Great 
Britain) British Association of Chemists 


All correspondence and enquiries 
concerning this Association should 
be addressed to G. R. Langdale, 
Esq., The British Association of 
Chemists, Nomination Dept., 14 
Harley Street, London, W.1. 
Tel.: Museum 7021. 
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OBITUARY 
The decease of the following is announ- 
ced with regret: 

Mr. James Ramsay Hannay, of 21 
Carmel! Gardens, Darlington, a Founder 
Member of the B.A.C. (1917/18) aged 
86. Mr. Hannay studied chemistry, 
metallurgy and other subjects at the 
Glasgow and Western Scotl:nd Tech- 
nical Crllege and became Assistant 
Chemist in the laboratory of the Cassel 
Gold Co. in 1892. Subsequently he 
entered the textile industry and in 1906 
went to Manchester as Chief Chemist in 
the C.P.A. Afterwards followed ap- 
pointinents at Know Mill Printing Co. 
and J. F. and E. Caulfield (1926-1934) 
as Works Manager. Mr. Hannay acted 
on Education and Advisory Com nittees 
and was a part-time Lecturer at the 
Manchester College of Technology from 
1934 until 1937 when he took up an 
appointment at Liberty & Co.’s Merton 
Abbey works. When he retired in 1941 
he was Assistant to the General Manager 
In 1915/16 he was awarded the gold 
research medal of the Worshipful 
Company of Dyers 

Dr. Paul Haas, who was an early 
member of the B.A.C. (1918/19) and 
acted for a number of years as one of 
the Trustees of the B.A.C. He was 
educated at University College School, 
University College, London and also in 
Geneva and Frieberg. Dr. Haas held 
appointment as Fellow of and Reader in 
Plant Chemistry at University College, 
Lecturer on Physics and Chemistry at 
Royal Gardens, Kew, Lecturer on 
Chemistry at St. Mary’s and St. Thomas's 
Hospitals Medical Schools. He was 
author of ‘Laboratory Notes on Organic 
Chemistry for Medical Students’, and 
(with T. G. Hill) ‘An Introduction to the 
Chemistry of Plant Products’ 


News from the London Section 
The Annual Meeting of the London 
Section was held at the Station Hotel, 
Barking on April 27 

The following officers and committee 
were elected for 1960/61: 

Chairman; Mr. G. Robertson 

Vice-Chairman: Miss M. F. Locke 

Hon. Treasurer: Mr. H. Morris. 

Hon. Secretaries; Mr. E, Hz. 
Sargent, Dr. C. W. Capp 

Section Councillers: Area No 
Mr. V. J. Potter, Mr. R. E. Love 
Area No. 2: Mr. G. H. Clarke, Mr 
W. A. Phillips 

Committee: Mr. T. Bewley, Mr, P. A 
Farmer, Dr. A. T. Healey, Mr. P 
Horridge, Mr. F. Jowett. 

Owing to the widespread nature of the 
London Section the Meeting was held 
on the east side of London this year for 
the convenience of members resident in 
Essex, etc. The usual supper was held 
after the business of the meeting had 
been concluded and was well attended. 
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LABORATORY 
EQUIPMENT & APPLIANCES 


Laboratory Centrifuges 


A revolutionary design in laboratory 
centrifuges has been manufactured by 
Martin Christ. Named the Junior 15,000, 
the centrifuge has a speed of 15,000 
r.p.m., a capacity of 150 ml., and pro- 
duces virtually no noise or vibration. The 
temperature change, even after long 
runs, is never more than 4° above the 
ambient temperature. This is achieved 
without any external cooling. 

The special feature is that it can be 
used as a high speed centrifuge in a 
refrigerator or freezing chest. The con- 
trol unit can be left outside the refrigera- 
tor for convenience and operation as the 
ribbon type connection cable is thin 
enough to fit between the resilient door 
packing and the door. Two rotors can 
be fitted to the centrifuge, the first 6 ~ 25 
mil. in angle position and also 12 10 
ml. in angle position. The rotor is 
elastically mounted and makes taring of 
the fillings unnecessary. 

Another feature of this model is the 
easy manipulation of the cover which is 
also safety proof. 

The company also manufacture a 
vacuum centrifuge known as the Omega. 

The drive unit of this instrument is 
constructed for speed ranges up to 
100,000 r.p.m. This has been provided in 
anticipation of the fact that materials 
will soon be available to permit prac- 


Omega vacuum centrifuge. 


ticable use of gravitational forces, of 
sizes previously thought unobtainable 
Rotors of this type can then be employed 
on this model at the speed of 100,000 
r.p.m., without further alteration. The 
current model is usable up to speeds of 
60,000 r.p.m. and is available with three 
rotors, 6 100 ml., 8 50 ml., and 
12 10 ml 


The Junior 15,000 centrifuge. 
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The remarkably smooth running of 
the machine needs to be stressed. If it 
were not for the instrument readings and 
control lamp, it would be almost im- 
possible to tell visibly or audibly that the 
centrifuge is running. Neither the move- 
ment of the rotor, which incidentally can 
be kept under observation in the mode! 
fitted with armoured plexi-glass window, 
nor any noise can be clearly detected, 
despite the fact that a mass of several 
pounds’ weight rotating at top speed, 
producing a force of gravity for making 
the substance weigh many hundreds of 
thousands of times its normal weight 

The temperature of the rotor is adjust- 
able during operation over a range from 
20°C. to + 40°C. Accurate to within 
1°C. It is specified this range can 

extended to between 80°C. and 
150°C 

(U.K. Representatives: Hudes 
chandising Corporation Ltd 
Gloucester Place, London, W.1.) 
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A field plotter for schools and colleges. 


Field Plotter Type FP.92 
This new resistance analogue is really a 
two-dimensional version of the electro 
lytic tank. A special type of resistance 
paper is used and silver electrodes are 


painted on to it. By means of the field 
plotter the operator can draw the map 
of potential and flow lines with great 
convenience, and no particular skill 

The idea of using a resistive sheet is 
not new—it was first described by 
Kirchhoff in 1845, who used thin sheets 
of copper. The technique has been lying 
in abeyance, pending the discovery of a 
satisfactory material giving reasonable 
values of resistance and a more or less 
uniform resistivity. The sheet used in 
this instance is not perfect, but is 
certainly a great improvement. It has 
been used by various research workers 
for this purpose, since about 1950 but, so 
far as is known, until now there has been 
no commercial instrument available to 
exploit this novel technique 

This model sells at £33 and is there 
fore well within the reach of Sixth Forms 
and colleges in general 
(Manufacturers: Servomex 
L.td., Crowborough, Sussex.) 


Controls 
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Manufacturers’ News 





A New B.D.H. Subsidiary 
A new company to be known as B.D.H 
(Ireland) Ltd. is to be formed to under- 
take the manufacture and distribution of 
B.D.H. products in the Republic of 
Ireland. It is expected that the company 
will commence trading by the end of 


1960. Mr. W. P. Mullen who has 
represented B.D.H. in Eire since 1943 
will become Director and General 
Manager 


New Factory Layout for Q & Q 
Following a two-year period of re- 
organization and mechanization costing 
£80,000, Quickfit & Quartz Ltd. have 
completed a new factory layout and 
production system which show an 
improvement in output of up to 30 per 
cent over previous methods at their 
Stone (Staffs) plant. 

The development department is con- 
cerned with production methods and 
with the design of new laboratory 
apparatus. Here also, research is carried 
out into new methods, commencing with 
pilot-scale plant, before transition to 
full-scale production. The section is also 
engaged on research into the physical 
properties of glass 

The design section is responsible for 
liaison with customers over technical 
enquiries involving production of special 
equipment. Attached to the design 
section is the drawing office, where work 


ranges from the design of special 
laboratory apparatus to design of 
machine tools for construction in the 
company’s machine shop. With the 
drawing office rests responsibility for 
issue and maintenance of the high 


standards set for the company’s products 

The raw material consisting of glass 
tubes is converted into various forms by 
manipulation in oxy-coal gas flames 

After this process components are fed 
on conveyor belts to an inspection unit, 
where each is inspected before receiving 
the ceramic transfer carrying the Q & Q 
insignia. This section is organized to 
process from 10,000 to 12,000 items per 
day 

After inspection and stamping, the 
ware is fed into a continuous annealing 
lehr, wherein it is heated to the appro- 
priate temperature and cooled slowly to 
remove stresses introduced into the 
glass during flame-working. From this 
lehr the work is carried on a conveyor 
belt to a transit store for assembly into 
batches of suitable quantity and issue to 
the joint-grinding section 

In this section is a battery of five semi- 
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automatic joint-grinding machines 
designed and built by Quickfit & 
Quartz—each grinding six joints simul- 
taneously. The production unit of five 
machines is designed for mass grinding 
of long runs. For smaller runs there are 
individual hand-grinding benches. After 
grinding, the joints are inspected again 
at illuminated inspection panels, from 
where they are passed to the warehouse 
for issue, as required, to the lamp- 
working section. 

The main department in the lamp- 
working section consists of production 
lines of glass-blowers, plus positions 
containing rigs for mechanical assistance 
of hand blowing. These are lathes for 
holding, location, rotation and joining. 

Adjacent to this section are the glass- 
tap section, and the laboratory appar- 
atus and assembly section, 

From the various departments men- 
tioned above the finished product goes 
to the packaging department where the 
company have recently introduced a 
number of improvements in quality and 
appearance of wrap. Goods are packed 
in boxes in the distinctive Q & Q blue, 
and are stamped with the international 
wine-glass symbol. They are then sent 
from the packing department to the 
despatch department for despatch to 
customers all over the world 


DAG Exhibits at Acton 
D. A. Gunn (Engineering) Ltd. showed 
two new developments at the Exhibition 
organized by the Acton Chamber of 
Commerce on April 20. One was a 
vacuum oven with a fibreglass body and 
the other was the barrel and vessel 
emptying pump. The latter has a fluid 


transfer performance of 5 gal. in 24 min. 
100 gal 


at 6 ft. head per hour, with 


normal flow discharge as high as 120 
g.p.h. There is also an attachment for 
circulating liquids, making it a versatile 
piece of equipment 


Exports to China 

During the year ended March 31, 1960, 
Southern Instruments Ltd. have supplied 
ten of their K 1,000 cathode ray polaro- 
graphs to a value of £8,000 to the 
People’s Republic of China. The total 
number of these instruments now in use 
in China is 13 
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Twyford Laboratory Appointments 
The Director of Twyford Laboratories, 
Dr. H. D. Kay, C.B.£., F.R.S., announces 
that the following appointments have 
been made to his staff 


Microbiology Section 

C. Elizabeth Work, Newnham College, 
Cambridge, and formerly Research 
Student of that College, B.A.(Cantab.), 
Ph.D., D.Sc.(Lond.); assisted by V. A. 
Knivett, Fitzwilliam House, B.A.(Cantab.) 
Ph.D., A.R.L« 

Since leaving Cambridge, Dr. Work 
has carried out research at the Lister 
Institute of Preventive Medicine; with 
1.C.1. (Plastics) Ltd.; in the Department 
of Chemical Pathology, University 
College Hospital Medica! School, Lon- 
don; as Visiting Scientist at the National 
Institute of Health, Bethesda, U.S.A.; 
and, recently, at the Pasteur Institute, 
Paris 

Dr 
in the 
Microbiology 
ment of Biochemistry, 


Knivett’s research work has been 
M.R.C. Unit for Chemical 
at Cambridge; Depart- 
University of 





An operator manipulating glass tubing on a typical joint forming machine at the 
Quickfit & Quartz factory, Stone. 
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The key to success 


must, first of all, fit the lock. Key and lock 
form an integral port and nobody wili ever 
try to unlock a safety-lock with the church- 
door key 

Corresponding parallels are to be found also 
in chemistry, for example, in analysis the 
specially tested“Guaranteed Reagents Merck” 


are “keys that fit" 


We supply numerous chemicals in various 
y 


degrees of purity 


®@ purified 

® pure 

e@ extra pure 

e Guaranteed Reagent 


For every scope the specific preparation is 
available with us and the right selection only 


proves the expert 


Let us help solving your problems! 


Distributors in the U.K.: 

Messrs. ANDERMAN & COMPANY Ltd. 
Battiebridge House, 87 - 95, Tooley Street, 
LONDON, S.E.1 

For further details please visit stand 33/44 at the 
Laboratory Exhibition June 20th — 23rd. 


—.MERCK AG DARMSTADT 


Germany 
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Sheffield; Research Fellow at the Dept 
of Physiological Chemistry, University 
of Wisconsin, U.S.A.; Microbiology 
Section of the National Cheinical 
Laboratory (Dept. of Scientific and 
Industrial Research), Teddington 


Biochemistry Section: 

J. Leggett Bailey, Imperial College, 
London, B.Sc., A.R.C.S., Ph.D.(Lond.), 
Ph.D.(Cantab.), F.R.LC., assisted by R. J 
Sturgeon, University of Edinburgh, 
Ph. D.( Edin.) 

Dr. Bailey's research experience has 
been at the Imperial College, London; 
the Department of Biochemistry, Cam- 
bridge: as Fellow of the Rockefeller 
Institute for Medical Research, New 
York; and, recently, at the Rowett 
Research Institute, Aberdeen. He has 
also had some experience of industrial 
research 

Dr. Sturgeon has carried out post- 
graduate research in Edinburgh Uni- 
versity, and, recently, with the Distillers’ 
Company, Ltd., Research and Develop- 
ment Department, Epsom 


Mr. J. E. Hornsby 

Hornsby of 26 Perimeade 
Road, Perivale, Middlesex, has been 
appointed U.K. representative for the 
Ealing Corporation, Cambridge, Mas- 
sachusetts. The Corporation are in close 
touch with the U.S. educational market 
and already represent in America a 
number of well-known British scientific 
instrument manufacturers. Mr. Hornsby 
would be pleased to hear from any 


Mr. J. E 


companies who are interested in bringing 
their products to the notice of U.S 
high schools, universities and hospitals 
B.Sc., aS Quality control engineer at their 


Mr. H. McGlyn 
West Instrument Ltd. have announced 
the appointment of Mr. H. McGlyn, 
Brighton factory 
Mr. McGlyn, who is well known for 


Mr. H. McGlyn. 


his contributions to industry in the 
instrument field, is the representative of 
the Engineering Equipment Users’ Asso- 
ciation on the British Standards Institute 
Committee for the graduation of 
instruments. 

During the war he was me in 
special duties at the Ministry of Supply, 
and was later seconded to Woolwich 
Arsenal for service on a permanent 
Electrical Engineering Standards Com- 
mittee. 

Since the end of the war he has been 
with Imperial Chemical Industries Ltd., 
first as engineer in charge of electrical 
and instrument standards, and secretary 





of the company's Instrument Standard- 
ization Committee, and later as instru- 
ment design engineer at the Metals 
Division Headquarters at Birmingham. 
Here he worked on a titanium plant and 
on the initial layout of a beryllium 
project. 

More recently, he has been at the 
Central Instrument Laboratory at Pang- 
bourne, where he was concerned with 
the development of special equipment 
for experiments in automatic control. 
Immediately prior to his new appoint- 
ment, he was in charge of a department 
concerned with the evaluation of instru- 
ments. 





CATALOGUES, BROCHURES & LEAFLETS 


Received from 


Scientific News.—No. 3 in the Series 
‘Scientific’ News, issued by Scientific 
Supplies Co., Ltd., of Vine Hill, London, 
E.C.1, introduces the improved S.S. 
range of retort stands, rings and burners; 
a newly designed bench blowpipe; a 
newly designed hydrolysing bath; a new 
constant level device, and details of new 
quantity discounts for non-proprietary 
items 


Chemicals and Reagents.—A very well 
produced catalogue and price list of 
chemicals and reagents for research and 
analysis and other technical purposes 
has been published by Hopkin & 
Williams Ltd., of Freshwater Road, 
Chadwell Heath, Essex. This is divided 
into five parts: organic and inorganic 
chemicals for research, analysis and 
other technical purposes; reagent solu- 
tions; microscopical stains and reagents; 
silicones; British chemical standards and 
Analoid preparations. 


New Catalogues.—Negretti & Zambra 
Ltd., 122 Regent Street, London, W.1, 
have recently issued three new publica- 
tions. These are: R/30/2E dealing with 
electric switch and contact automatic 
controllers and alarm mechanisms; A/19 
Integrating indicator (Type I.R.) for use 
with N. & Z. aircraft fuel flowmeter; 
and F25/S. Spanish version of their 
general catalogue—this is the sixteenth 
version of the company’s overseas 
catalogue 


Modern Laboratory Appliances.—A 
wide range of clamps for laboratory use, 
bunsen burners, micro burners, support 
and extension rings, tripods, retort 
stands, Uniframe laboratory scaffolding 
and combined burner and beater blocks 
(semi-micro) are described in a selection 
of leaflets issued by R. & L. Enterprises 
Lid., Grangefield Road, Stanningley, 
Leeds. 

Chemical Catalogue—A data sheet is 
available from Robinson Brothers Ltd., 
of Ryders Green, West Bromwich, on 
1-4-di(carboxymethylthio) butane and 
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Manufacturers 


2-2’-di(carboxymethylthio) diethyl. 
These materials are available in experi- 
mental quantities and their suggested use 
is as metal deactivators or sequestering 
agents in those cases where ethylene 
diamine tetra-acetic acid or its homo- 
logues are ineffective, especially in acid 
Or non-aqueous media. 


Heat Treatment Journal.—The March 
1960 issue of The Wild Barfield Heat- 
Treatment Journal published by Wild- 
Barfield Electric Furnaces Ltd., of 
Elecfurn Works, Otterspool Way, Wat- 
ford By-Pass, Watford, Herts., and 
associated companies, contains a descrip- 
tion of the company’s exhibits at the 
International Machine Tool Exhibition 
and articles on a crystal pulling furnace 
and the automatic hardening and 
tempering of carbine barrel forgings. 


Scientific Instruments.—W. G. Pye & 
Co., Ltd., of Granta Works, Cambridge, 
have just issued Catalogue N which 
gives full details of electronic instru- 
ments; galvanometer, indicating meters 
and accessories; general physics; mag- 
netic instruments; measuring micro- 
scopes, cathetometers and accessories; 
potentiometers and accessories ; chemical 
instruments and accessories; resistance 
bridges and boxes; and switches, clocks, 
etc. 

‘Radioactive Chemicals’.—This cata- 
logue deals with the primary isotopes 
and labelled compounds which are of 
interest to all who use radioactive tracer 
methods and with radioactive pharma- 
ceuticals. It includes radioactive refer- 
ence sources for calibrating instru- 
ments. 

‘Radioactive Sources’.—This catalogue 
deals with sealed radioactive sources 
and appliances which will be of interest 
to radiotherapists and to industrial users 
of ionizing radiations. It also includes a 
great variety of radioactive sources 
which can be used for research purposes. 

Both these catalogues are available on 
request from the Radiochemical Centre, 
Amersham, Bucks. 
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This ultrasonic homogenizer offers 
the easiest, most convenient and 
efficient way of making emulsions ULTRASONICS LTD 
and dispersions 

Minisonic Model 3 is made in wie 


stainless steel with built-in glass 





vessels and perfect finger tp a 
control valve 

Developed on the experience of 
over a thousand installations of the 
Rapisonic, it is an advanced and 
reliable machine, sold at a sensible 
price 

Details on request from Ultrasonics 
Lid., Westgate, Otley, Yorkshire. 


THE NEW 
MINISONIC 


model 





| LABORATORY RESEARCH 
and TEST EQUIPMENT 


The comprehensive range of 
*‘Barlow-Whitney’ high-qual- ae 
ity products includes: 











CONSTANT 
TEMPERATURE 
CHAMBERS, 

FURNACES, 
HOTPLATES, 
HUMIDITY CABINETS, 
MELTING POTS & TANKS. 
OVENS, VACUUM & 
PRESSURE AUTOCLAVES 


Write for further 
details quoting 
reference Q 660 






Typical "B-W" Humidity or 
Climatic Cabinet as extensively 
used for research and industrial 





"B-W' Electric 
Muffle Furnaces 
Several alternative 
types and sizes for 
temperatures to 
1400°C 





BARLOW-WHITNEY LTD., 2 Dorset Square, N.W.1 AMBassador 5485 Works: London & Bletchley 
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ANNOUNCING THE 


LABORATORY APPARATUS 


A SPECIALIZED EXHIBITION 


where manufacturers of apparatus and materials 
specifically produced for use in all kinds of laboratories 
—industrial, research, educational, medical, national 
and municipal government—will be exhibiting their 
latest products for the benefit of laboratory executives. 


The buyer can inspect the latest laboratory equipment and 
materials—most of which will be in actual production, fully 


20 21 22 23 tested and readily available—shown by nearly sixty specia- 
’ ’ ’ 


lised companies grouped under one roof on this scale for the 
1960 first time. 

In addition, ‘Laboratory Practice’, through its Scientific 
Advisory Committee, has been able to arrange an important 
programme of twelve lectures covering recent advances in 
laboratory techniques, each to be given by a speciaiist emi- 
nent in his sphere under the chairmanship of an acknowledged 

authority in that field. 
The programme of lectures, giving details of subject, speak- 
er and chairman, was published in the April issue of ‘Lab- 
SPONSORED BY oratory Practice’. Applications for tickets to the lectures 
‘LABORATORY should be sent direct to the Organizers who will deal with 

f them in strict rotation. 
PRACTICE The Organizers regret that, owing to the limited accom- 
modation, individual applicants cannot be supplied with 


more than one ticket for any lecture. 


You cannot afford to miss this outs 


LABORATORY PRACTICE JUNE 1960 





& MATERIALS EXHIBITION 


ROYAL HORTICULTURAL 
SOCIETY’S NEW HALL 
WESTMINSTER 


Note the dates in 
your diary NOW! 


Apply now for Free Admission tickets. 
Application card enclosed in this issue. 


LABORATORY APPARATUS 
& MATERIALS EXHIBITION 


Organized by 
U.T.P Exhibitions Ltd. 
9 GOUGH SQUARE, FLEET STREET 
LONDON, E.C.4 


R anding event Phone: Fleet Street 3172 
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UNIT LABORATORY FURNITURE 


Elegant with Flush Finish, essential 
cleanliness easily accomplished 


Simple and straightforward erection, by 
our fitters or your own staff 


All services are accessable by 
removable backs fitted in the units 


We invite you to visit Stand No. 23 at the Laboratory Apparatus & Materials 
Exhibition, so that you may judge for yourself the High Quality of Design 
and Workmanship 


w. E. MARSON & CO. LTD. 


The Laboratory Furniture Specialist 


Estab. 1900 151 RODING ROAD, E.5 Tel. AMH 3409-7083 








HANI AUANUUVONAOUEANYOCOUAAOONENUOEEGUEOOAAYUORPHEOOEAALT PEALE ASEAN OEHHA EAA 


Revolutionary 
Pump Design 


a A Metering Pump of High 
b cm . 7 
alias - eS Efficiency, Unaffected by Sludge, 


Sediment, or Viscosity 


The HMC pump ensures: 
Precision metering at minute 
flow rates. No valves to clog— 
easily cleaned 
Accuracy ‘1 per cent of volume 


H.M.C. Ltd: 52 GLOUCESTER PLACE, LONDON, W1 
Telephone No. WELbeck 0431/2; 3521/2 


Exhibiting at the Laboratory Apparatus & Materials Exhibition . . . Stand No. 57 
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lilustrated 
LABPACK WITH 
ACCESSORIES 












THE RADFORD UNIVERSAL LABPACK is a 
general purpose instrument for supplying a wide 
range of voltages suitable for experimental and 
demonstration purposes in science laboratories. 
It is essentially a transformer having a number of 
windings. One of the secondary windings is mulcti- 
tapped in 0.2V. stages up to 2.0V., and also 2.0V. 
stages up to 20.0V. These outputs are selected by 
means of two rotary switches, giving the required 
voltage at the AC output terminals. This AC voltage 
is also connected to a full wave selenium bridge 
rectifier producing a DC output to another pair of 
terminals. In addition there are voltages of 6.3V. 1 amp. 
for valve heaters and an HT winding of 250V. which is 
connected to a half wave contact cooled selenium 
rectifier giving an output of 250/200V. DC at 30/SOmA. 
This apparatus is mounted on a strong aluminium panel 
together with the necessary fuses, switches, indicators etc. and housed in a stove enamelled steel case with 
ventilating louvres. 









































CURRENT AND VOLTAGE OUTPUT. 

Variable LT. DC and AC. 

The unit is designed to give approximately 6 amps. output at any voltage up to 22.0V., AC. or DC. If it is 
required to use the DC. and AC. output terminals simultaneously, then the combined currents should not 
exceed 6 amps. The low voltage output is controlled by two 12 way switches. One switch controls the 


output in 0.2V. steps and the other wate + es a coarser control in 2.0V. stages, the outputs being additive: 


i.e. in order to obtain an output of, say 17.6V., the fine control should be set to 1.6V. and the coarse control 
to 16.0V. These voltages are nominal ones and represent the voltage output of the transformer at approxi- 
mately 0.7 of the maximum current rating. 


High Tension Output. 

The high tension is approximately 250/200V. at 30/50 mA. and is intended for valve experiments. The 
6.3V. 1 amp. being used for valve heater supply. The HT. output can, of course, be used for any purpose 
other than valve experiments where such a supply is required. 


REGULATION. 
By using grain oriented core material in the transformer and also low resistance windings, the inherent 
regulation characteristic of this equipment is extremely good, as will be seen in Figs 1 & 2. 


FUSING. 

The instrument is fused to prevent damage to the Labpack through severe mis-use; it is capable, however, of 
sustaining considerable overloads without suffering damage. Fhe output fuses may be lower than the 
recommended maximum in order to protect delicate external equipment. 


FIG. | FIG. 2 
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SAFETY IN USE Pr 
An earth screen is fitted between the ; 
primary and secondary windings of the 
mains transformer and great care has 
been taken with earthing arrange- 
ments to provide absolute safety in 
use. A device is fitted which immedi- 
ately tells the operator if the mains 
wiring is incorrect in respect of phase 
and neutral. 





ACCESSORIES. 


Ancillary units are also available, as illustrated, for increasing the smoothing on the high tension and variable 
LT. circuits as detailed below. 


L.T. Smoothing Unit. 
The L.T. Smoothing Unit comprises a choke and two 2,000uF capacitors which reduce the ripple voltage to 


approximately 0.5% at 3 amperes load. The chart illustrated (Fig. 5) shows the ripple values at other 
currents. The voltage-current regulation characteristic of the main unit, with the smoothing unit connected, 
is shown in Fig. 3 and is also printed on the front panel of the unit itself. 


H.T. Smoothing Unit. 

In addition to a choke and smoothing capacitors, the H.T. unit contains a voltage regulator valve VR 150/30. 
This valve maintains the output voltage constant at 150V., for variations of current from 0-30 mA. as 
indicated in Fig. 4. A variable potentiometer can be switched for use as either a rheostat or potentiometer. 
When used as a potentiometer, it is switched across the full output and the slider is connected to the variable 
output. Providing a small current only is drawn, the engraving on the voltage control shows a fairly accurate 
division of the output available from 0-150V. This facility is very useful for varying the screen voltage in valve 
experiments. When used as a rheostat a current of up to 30 mA. may be drawn. The approximate resistance 
of the rheostat in circuit is shown on an inverse scale on the voltage control. The ripple voltage content 
of the output of the H.T. Smoothing unit is less than 0.003% at 30 mA. current, See (Fig. 5) 


BATTERY CHARGING. 


In addition to the obvious uses in electrical, optical, chemical and electronic experiments, the Radford 
Labpack may be used as a battery charger for currents up to 6 amps at up to 12 or more volts. The 
Radford Labpack is therefore a complementary pieceof equipment to batteries where they are still used for 
laboratory experiments. 


G. 5. FIG. 3. FIG. 4 
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SPECIFICATION 
MAIN UNIT ACCESSORIES 


Input: 200—250 V. 50 ¢/s. H.T. Smoothing Unit 


Outputs: Outputs: D.C. 
(!) L.T. A.C. O—25 V. at 6 amps. max. (1) 150 V. 0-30 mA Stabilised. 
(2) L.T. O.C. O—22 V. 6 amps. max. (2) 0—150 V. linear variable by poten- 


tiometer for voltage, or rheostat 
(AC. and D.C output continuously for current. 


variable in 0.2 V. stages. 

D.C. is rectified A.C. from selenium (3) 200—250 V. at 50/30 mA (Direct 
rectifier full wave bridge connected). from main unit). 
(3) H.T. D.C. 200—250 V. 50/30 mA for | Ripple: Smoothed to less than 0.003%, at 

valve experiments. 30 mA (50 c/s ripple). 

(Rectified A.C. ftom half wave selenium PRICE: 7 gns. 

rectifier and reservoir capacitor). 
Ripple 10° at 50 c/s 30 mA load. 


(4) L.T. A.C. 63 V. | amp. for valve 
heaters. 


Size: 114" x 84" x 6" high overall. 





L.T: Smoothing Unit 


Variable L.T. from main unit smoothed 
to 0.5°% at 3 amps. (100 c/s ripple). 

1 f 
Weight Ibs. approx PRICE: 6 gns. 


PRICE: 17 gns. 
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GUARANTEE 
The Labpack and accessories are extremely well made from quality materials and components, and 
should give service for a considerable number of years without attention or maintenance providing 
it is used within its capabilities. The equipment is guaranteed against faulty workmanship and 





materials for a period of one year. 








RADFORD ELECTRONICS LTD., ASHTON VALE ESTATE, BRISTOL 3. 





We make Solid Key 

and High Vacuum Stopcocks 
for many Research Laboratories 
and Industrial concerns. 

We are privileged to have 

our glass stopcocks 


incorporated as a standard 
inthe Hlgastat 
(Needless to say—they are 


greased with CAMLAB 
Multi-Purpose Stopcock 





Lubricant! ) 


CAMLAB (GLASS) LIMITED 


CAMBRIDGE Telephone: Cambridge 57809 


ELGASTAT DEIONISERS —ALWAYS IN STOCK 
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1860 
1870 


1880 


J. PRESTON LTD 


Laboratory Furnishers for over 100 years 


1930 
WEST STREET 


1940 SHEFFIELD 


1950 
Telephones: 20101 & 20102 


1960 Telegrams: Scientific, Phone, Sheffield. 











Specify for 
DEPENDABILITY 


H. J. ELLIOTT LTD 


E-MIL WORKS, TREFOREST INDUSTRIAL ESTATE, PONTYPRIDD, GLAMORGAN 
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The Elgastat 
Transistor Washer 


We make electrical measuring 
instruments and pyrometry 
for industrial and 

laboratory use and are 
privileged to have our type 

M 303 meters incorporated 


as standard in all 


Elgastat 


deionisers 


SIFAM ELECTRICAL INSTRUMENT CO LIMITED 


LEIGH COURT : HIGHER LINCOMBE ROAD 
TORQUAY - DEVON 


Telephone: Torquay 4547 Cable: ‘SIFAM, TORQUAY’ 
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B.D.EL. Laboratory Chemicals 


in education, research & production 


In innumerable laboratory applications B.D.H. reagents play 
a vital part in healing, teaching, research and every productive 
activity from agriculture to atomic energy. Analytical reagents 
manufactured by B.D.H. to the published ‘AnalaR’ specifica 
tions have an international reputation as materials for use in 
analytical work of the most responsible character; and over a 
thousand other B.D.H. laboratory products are labelled with 
specifications of minimum purity. 

Recent B.D.H. booklets, issued free, include 

Titration in Non-Aqueous Solvents, Biological Stains and Staining Methods, 
‘Union Carbide’ Molecular Sieves, 

lon Exchange Resins, Sugar Phosphates and Related Substances. 


We shall be happy to send you copies 


BDH THE BRITISH DRUG HOUSES LTD. 


B.D.H. Laboratory Chemicals Division . Poole . Dorset 


Fully automatic 
Hortvet cryoscope 


See this, and other items of the Astell 
range of specialised equipment for the testing 


of dairy and other food products at the 


Laboratory Apparatus & 
Materials Exhibition 


Stand 9S 


ASTELL LABORATORY SERVICE CO. LTD 
172 BROWNHILL ROAD * CATFORD « LONDON SEG * HiTher Green 4814/5 
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The Elgastat 


Laboratory 
Deioniser B102 


We are specialists in 
MELAMINE-SURFACED 


LAMINATED PLASTICS 
and are privileged to have our 


panels used as a standard in 


the Elgastat 


deioniser 


CROMAR WHITE LIMITED 


WOODMAN WORKS 
DURNSFORD ROAD: LONDON : SWI? 


Telephone: WIMBLEDON 1033/4 


APPOINTED WARERITE SPECIALISTS 
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Make a note to visit Stand 21 and see.... 


@ The Hearson Biological Incubators, Anhydric and Water-Jacketed, with 
either metal or wood outer cases. 


@ The Quadrate combined Oven and Incubator, thermostatically controlled 
for use up to 200°C. 


' 


@ The latest Drying Oven conforming to the requirements of BS.2648. 


@ The General-Purpose Stainless-Steel Water Bath with accessories, 
R.H.S. Hall incorporating the new hydraulic thermostat. 
@ Microscope Slide-Drying Hot-Plates, available in two sizes with 
June 20th—23rd either copper or stainless-steel tops. 


PUUOVOVAUUTVENGAAUUUOPOALYOOAGYOEAAAT OA EANATUUOUOAANA DAU eANLOUOUNNHNUOOMNELUEEEAUUAAOEEUUUOEAGHUUAENAANOOINN 


@ School Physics Equipment. 
@ Laboratory Furniture. 


@ Scientific Glassware. 


CHARLES HEARSON & Co. Ltd. — 


WILLOW WALK, BERMONDSEY, S.E.I. BER 4494 








WANN 





| 












Laboratory Furniture is our 


speciality, whether it be for 






Industrial Research, Hospitals, 






Universities or Schools. Our 










organization (entirely self- 


contained) is geared to deal 






with the largest installations, 






including all plumbing, 






waste services, and fume 








extraction. Our planning 


service is available on request, 






free of charge. 






Bio-Chemistry Laboratory in the new Pathology Block of Wigan & Leigh Royal Albert Edward 
Infirmary. Architects—- Thomas Worthington & Sons, Manchester 


Visit our Stand No. 43 at the Laboratory Apparatus & Materials Exhibition 


THE NORTH OF ENGLAND SCHOOL FURNISHING CO. LTD. 


DARLINGTON London Office: 30 Bedford Row, WC1 
Tel. 2708/9 Tel. Holborn 5221 

























LABORATORY PRACTICE JUNE 1960 





442 


The Elgastat 
MAJOR 


PRECISION, STRENGTH, of the 
HIGHEST POSSIBLE standard 

of CRAFTSMANSHIP. These are 
the demands of ELGA PRODUCTS LTD. 
for whom we make the 

PERSPEX COLUMNS used for the 
world-wide ELGASTAT 
CARTRIDGE SERVICE. We are 
proud that we are able to meet 
their exacting requirements; 

we are equally proud that in the 
field of MACHINED COMPONENTS 
in LAMINATED and ALLIED 
PLASTICS, we are considered 

to be second to none 


for our service and quality. 


HOWELL-DARLING INDUSTRIES LIMITED 


HEAD OFFICE: 5 CHARTERHOUSE BUILDINGS - LONDON - EC! 
Telephone: CLERKENWELL 1672 
WORKS: 54a CLERKENWELL ROAD - LONDON - ECt 
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the'10-minule Tesi - 


speed a routine laboratory check 


with the new 


—_——_—_— 
= 
ed 


AUTOMATIC 


—_ 


DISTILLATION 
APPARATUS 


~ - 
oe ne 
-— -—- 
Kee eee 


~ 
~ 


~ 


This new apparatus, recently introduced to our range of test 
equipment for the petroleum industry provides a rapid distillation 
method for the routine testing of refinery products when the value 
of a single point on the distillation curve gives sufficient informa 
tion for day to day volatility control. Entirely automatic, it 
completes a test within 10 minutes which would normally take the 
best part of an hour. Saves operators time, too! Simple to set up 
it requires No supervision once test is under way. When the pre- 
selected vapour temperature is reached the distillation is auto- 
matically stopped by means of a sensitive transistor operated 
controller 


x ENTIRELY AUTOMATIC 
te OPERATORS TIME—2 to 3 MINUTES 
te SAVES TIME—SPEEDS PRODUCTION 
WRITE FOR LEAFLET 

GIVING FULL DETAILS 


Tel. ADDiscombe 3117 


THE B.P. HONE AUTOMATIC DISTILLATION APPARATUS is manufac- 
tured under licence from The British Petroleum Company Ltd., solely by 


F.J. HONE & CO. LTD., 19 ELDON PARK, LONDON, S.E.25. 


INTRODUCING THE 





AIMER 


PORTALAB 


THE PORTABLE 
CHEMICAL LABORATORY 


A complete chemical laboratory, con- 
taining ample apparatus and approx. 100 
chemicals for work covering the various 
examinations in Chemistry (Ordinary- 
level and Advanced-level G.C.E., Nation- 
al Certificate, etc.). 














Equipment includes complete apparatus for Gas Pre- 
paration, Polythene Pneumatic Trough, Liebig Con- 
denser for Distillation, Thermometer, Graduated Flask, 
Burette and Pipette (Class B) for Titration, Combustion 


Further particulars and price en application 


AIMER PRODUCTS LTD 


Laboratory Furnishers and Chromatography 


Tube and Boat, Blowpipe, Stainless Spatula, etc. 
Weight 33 lb 


Dimensions; 21° x 15° x9 
Sturdy construction 


In fitted, polished ply-wood case, with lock and key 
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Specialists 
56-58 ROCHESTER PLACE 
CAMDEN ROAD,LONDON,N.W.1 
TELEPHONE: GULLIVER 34618 and 6466 
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*. .. let’s get this straight. If you want water 
of distilled quality, one of those twin-bed 
arrangements will do, If you want conductivity 
quality, vou need a mixed-bed cartridge like the 
“Loughborough” deioniser. But not both ways.’ 

* But there, my dear sir, is where you are 
wrong! You can have “distilled” or “conductivity” 
waler—up to 30 gallons an hour of it—from 
Loughborough’s new Stonwala A300 deioniser, 

‘Now, just a minute! “ Distilled” or 
‘conductivity ” water out of the same tap? 
That's stretching it a bit far, isn’t it?’ 

‘Not a bit. The A.300 is really two units in 
one. The multi-bed unit produces “ distilled ”’ 
watcr, You can cither use it as it is, or pass it 
through the mixed-bed cartridge to step it up to 
* conductivity ” level all at the turn of a tap.’ 

‘Mm! Sounds fcasible but I shudder to 
think of the regeneration problems.’ 

‘Not with this one. The clever way the 
multi-bed unit’s been designed makes that very 
simple vou just fill up the built-in tanks wit, 
regenerants, open the valves, and in an hour it ts 
ready to yield another 300 to 2,000 gallons, accord 
ing to your water supply.’ 

‘And the cartridge... 7’ 

‘Oh! That goes back to Loughborough, but 
since it has “ distilled ” water fed to it, you only 
need to do this every 1,000 gallons or so.’ 

* 300-2,000 gallons, eh ? I'm going to find out 
more about this,’ 

‘Well, you only have to drop a line to... 


LOUGHBOROUGH GLASS COMPANY LTD., LOUGHBOROUGH, LEICS. 
TELEPHONE: LOUGHBOROUGH 4881 TELEGRAMS: GLASS-TELEX-LOUGHBOROUGH TELEX: 34/629 
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laboratory end runner mills 



































Available with four mortar sizes, 7”, 10°, 15° 





and 20° diameter, and mill supplied complete 





with motor and starter and with either ceramic 

or metal mortar and pestie which are inter 
changeable 

A ceramic set can be used for processing 

materials adversely affected by contact with metal 

and a metal set, either high grade cast iron or 

stainless steel, can be carried as a spare set for use 


»n material for which ceramic is unsuitable 





The pesties are arranged cto swing clear of or 





to lift out of che mortars to facilitate emptying or 





cleaning 








PASCALI 
7e Te 4 AG 4 


Write or telephone Crawley 25166 for List EN2506 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD - CRAWLEY - SUSSEX 








GREEN S PURE 
FILTER |[PAPERS 


are 
Competitive in Price and made 
to published standards. 
Ask for free descriptive book 


18 G.59 which gives you the 


specifications. 





J. BARCHAM GREEN LTD. 
MAIDSTONE - ENGLAND 





To INTRODUCE 


HAEMO-SOL 


The original cleanser and blood solvent. 
Soak and rinse and your glassware is abso- 
lutely clean. 
Actually DIGESTS OUT blood, serum, 
fats, oils, waxes and hard-to-remove soils. 
Glassware soaked in Haemo-Sol and rinsed 
supports the growth of Hela cells and is ideal 
treatment for glassware used for tissue 
culture. 
Extreme Solubility Optimum pH 
Great Buffer Capacity 


In use in most hospitals in the United States 
A product of 
MEINECKE & Co. Inc., NEW YORK, U.S.A. 


Sole distributors for the British Commonwealth 
and the Irish Republic 


ALFRED COX (Surgical) LTD. 
EDWARD ROAD 
COULSDON . SURREY . ENGLAND 
Literature on request. 
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ENDECOTTS 


TEST SIEVES 


‘ENDROCK’ # 
TEST SIEVE # 
SHAKER 


> 


TEST SIEVES 
B.S. 410: 43 U.S. Standards 
and Tyler Equivalents 


Rae? TH 
We operate a Recovering Service 


Consistent mechanical action 
saves valuable time of skilled persenne!l 


ENDECOTTS (FILTERS) LTD. Phone: LtBerty 8121/2/3 
Dept, 5. Lumbard Rd., London, $.W.19.  Groms: Endfilt, London 





Volumetric and Lampblown 
Scientific Glassware 
in 
Soda and Borosilicate Glass 


MORBANK LTD 


Scientific Glass Instrument Makers 


VICTORIA WORKS 
MAES-Y-COED, PONTYPRIDD 
GLAMORGAN, S. WALES 


Telephone 
PONTYPRIOD 2928 


Telegrams, Cabies 
MORBANK PONTYPRIDD 


Manufacturers to 
The Wholesale Distributive Trade 
and Export 


Please write for lilustrated Catalogue Ref. 0659. 











EXELO 


INTERCHANGEABLE 
STOPCOCKS 


* NON FREEZING 

* NON LEAKING 

* ALL GLASS 

* COMPACT, STURDY 


2 ee a Paprenaa - “4 
oe a . es 
. ; 3 oie j 














actual size 


Unique design—Precision optically ground 
surface of both body and key insure no leak 
age. The curved channel! in the key allows 
fine accurate flow control. Opinions of thou- 
sands of users all over the world agree that 
this stopcock is far superior to conventional 
design for all requirements. 

Exelo Interchangeable stopcocks are avail- 
able fitted to laboratory apparatus including 
all types of Burettes, Separating Funnels, 
Orsat apparatus and many more specialized 
items. 

See this revolutionary Stopcock at the 
Laboratory Glassware Exhibition, 
Laboratory Apparatus and Materials 


Exhibition, Royal Horticultural Soci- 
ety's New Hall, Westminster, London, 
S.Ww.1. 


STAND 


26 














Details available from your laboratory supplier or write to 


W. G. FLAIG & SONS LTD 


EXELO WORKS, BROADSTAIRS, KENT 
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to our 


‘Off the Shelf’ Service 





which we issue two monthly, spotlights recent 
additions and modifications which manufacturers of 
various ranges of laboratory apparatus have made. 


lf we mailed all the literature concerned it 
would embarass users and often cause duplication. 


*Scientific’ News enables you to apply for the 
literature which interests you. 

The April issue contains: 

Additions to Electrothermal and Tecam ranges. 


Improved ‘SS’ range of retort stands and 


burners. 
New Quantity Discount terms. 


Controversial correspondence. 

if you have not already received your copy we 
will gladly put you on our mailing list when 
you call at our Stand No. 49 at the L.A. and M. 
Exhibition. 


s5/ 
C) 


Scientific Supplies Co. Ltd. 
Scientific House, Vine Hill, London, E.C.1 
Telephone: TERminus 7765 








STAND. No. 


30 Years 


of Service 





AIMER 











Scientific and Industrial 
Glassblowing 


Laboratory and Hospital Sup- 
pliers 


Specialists in Chromatogra- 
phy and Micro Chemistry 


All types of Laboratory Glass 
Apparatus made to customer's 
own requirements including: 


Standard Ground Joints and 
Graduated Ware 


Stockists of Pyrex Ware 
E-mil Ware 
Quickfit & Quartz Ware 


AIMER PRODUCTS LTD. 


(late G. C. Aimer, Estab. 50 years) 


56/58 ROCHESTER PLACE * LONDON N.W.1 


Telephone GULliver 3618-6466 


Telegraphic: Aimerion, London 
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The Elgastat for ultra-pure 
water at a turn of the tap. 
Please write for technical details 


and prices, to: 


Thomas H. Mason & Sons Ltd 


Elgastat distributors 
’ 5/6 DAME STREET, DUBLIN, C.1 


for c ' 4 t Telephone : Dublin 52191 Cable ;: INSTRUMENT DUBLIN 


ESTABLISHED 1780 








LC.R.F. CINEMICROSCOPE 


Among the products being shown for the first time at the 
Laboratory Apparatus and Materials Exhibition (Royal 
Horticultural Society’s New Hall, Westminster) 20th to 
23rd June, 1960, Stand No. 3, is a self contained trans- 
portable cinemicroscope. 

Incorporating the Inverted Microscope as illustrated, it 
is designed for recording by continuous or by time lapse 
16 mm. cinephotography movement and growth in any type 
of microscopical specimens; the equipment is primarily 
intended for the study of living cells in controlled environ- 
ment, and provision is made for the accurate control of the 
temperature of the specimens. 

This instrument will have its primary application in the 
fields of Biological Research, but Industrial Laboratories 
should also find it is of interest in recording visible changes 
in materials at microscopic level 


THE PRIOR Ww. R. PRIOR & Co. Ltd. 
INVERTED MICROSCOPE LONDON ROAD 


BISHOP’S STORTFORD 
HERTFORDSHIRE 
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ARE YOU VISITING THE EXHIBITION? 


CALL ON US—STAND No. 10—TO HEAR FULL DETAILS OF OUR SERVICE 
WE SHALL BE PLEASED TO SEE YOU 


We are agents for: 
Laboratory Scaffolding QUICKFIT & QUARTZ High Vacuum Stopcocks 
Graduated Glassware EDWARDS HIGH VACUUM «j,,, Spirals for 
Plastic and Rubberware JAMES A. JOBLING Gas Chromatography 


H. J. ELLIOTT 


A. D. WOOD 


4-5 SKINNER STREET, LONDON E.C.1 
Telephone: Terminus 5804 & 0359 











The Elgastat for ultra-pure 
water at the turn of a tap. 
Please write for technical details 
and prices 


A. Gallenkamp & Co. Limited 
Sun Street, LONDON E.C.2 


Telephone: Bishopsgate 0651. Telegrams: Gallenkamp London Telex 


SUPPLY THE WORLD'S LABORATORIES 
Telex: 24411. Cables: Gallenkamp London 
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accuracy assured with 


laboratory instruments 


D.C. AMPLIFIER f° | WICRO-AMP RECORDER | “y. PROXIMITY METER 


i - 4 ne Se wae 


es 


Completely transistorised 3 Iden Servograph 

Sensitivity up to 2mA |; ( be supplied for current 

SmV or voltage gain of | e ( to 0-25uA 

All electronics h« 4 yet it n 

plug-in unit. Potent 

therefore unaffec 

line resistance. Load rn - 

ance up to 4000 ohms. Com- rd ] { incl 

pact - size 9 square x 5° deep cont 1 facilities if physical contact 
approx required men under test. 


Send for Laboratory Brochure ref. L.P 
FIELDEN ELECTRONICS LTD WYTHENSHAWE ' MANCHESTER Phone : Wythenshawe 325! (4 lines) ‘Grams : Humidity Manchester RECORDING 
ALSO AUSTRALIA, ITALY AND CANADA Branch Offices. LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH and DUBLIN CONTROL 


LAB2 


+ 





——-— 
a “ 


oct ‘MW’ tree 


METERING PUMPS 


DELIVERY VOLUME % OF MAXIMUM 





pm a em a ee le 
Delivery 
Ex Stock 








TYPICAL TEST 

CALIBRATION CHART Accurate metering pumps suitable for most 

For “MM” rrre J) liquids. Variations of flow are obtained by 
micrometer adjustment of stroke whether pump 


PUMP 
~~ is working or stationary 
ra 10 capacity ranges : 
— 0—0.75 litres hr. to O—37 litres hr 
F ol Pump heods for different capacities ore readily 
interchangeable on ali OC L Metering Purnps 
MICROMETER CONTROL SCALE 
2 3 4 


for ema constant flow MSO OC THE DISTILLERS COMPANY LIMITED 


DCL MICRO PUMPS DIAPHRAGM 
Adjustable by micrometer PUMPS ENGINEERING DIVISION GREAT BURGH 
9 capacity ranges: 0-7 cc h BURSTING DISCS EPSOM, SURREY Telephone : Burgh Heath 3470 


to 0— 1500 ce hr 
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Full information available on request 














Wild-Barfield 
muffles for 


a better job 


Wild-Barfield laboratory tube muffles have been specially designed for 
use in analytical and works laboratories. They have many uses includ- 
ing critical point determinations. Temperature range is up to 1050°C 


(1922°F). Models are available from stock. Write for details. 


t.ecrare 


Tay) for all heat treatment purposes 


t 


ACES LIMITED 


Grams: E1 irn, Watford 


PASS * \ {ERT ‘ | 
WB 


WILD-BARFIELD ELECTRIC FURN 











Davi! Heacressting Ghasware SAVISIL? HEAVY CHEMICAL GLASSWARE 
tory. Send now to your Laboratory FOR ALL LABORATORIES 

Furnishers for Catalogue giving full 

details of VACUUM and NON- D AV E Y M ie 

VACUUM DESICCATORS, KIPP’S 4" 

GAS GENERATORS, and other . wx OORE LTD 
laboratory and scientific glassware. LOCKFIELD AVENUE, BRIMSDOWN, ENFIELD, MIDDLESEX. Tel.: Howard 2722 Grams: ‘Bottles, Enfield’ 
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Voltage Regulating Transformers 
and Line Voltage Regulators 


from 250 - 580 VA Models 41 and 42 
* Universal fixing centres 


%* Choice of ganged or automatic models 


THE NEW MODELS 71, 72 from 1.5 to 25KVA 
Self-aligning brush gear 


(PATENT PENDING) 
%* Universal fixing centres 


* Choice of ganged or automatic models 


Details available from:- 

THE BRITISH ELECTRIC RESISTANCE CO. Ltd. 
Queensway - Enfield - Middlesex Telephone : HOWard 24!/! 
Telegrams : Vitrohm, Enfield BR 136! 





SWI FT MULTI-PURPOSE MICROSCOPE 


A fine microscope available in student or research form which will accept 
any standard optical equipment yet which incorporates elegant polarization 
facilities. 


The analytical value of polarized light has long been utilized by chemist 
pharmacist, biologist and mineralogist alike, but here we wish to stress the ability 
of simply-inserted accessories to reveal information whose value may be greater 
because unsuspected. 


The polarizing elements also provide a simple means of light control without 
modification of the critical set-up, and inexpensive wave plates can be inserted 
not only for diagnosis, but to provide brilliant colour contrasts. 


The advantages of the polarizing attachments in this comprehensive and 
versatile microscope far outweigh the small extra cost. Every microscopist should 


ensure that these informative devices are at his fingertips, and in an instrument 
that will extract their greatest value. 


The potentialities of the Mode! PN are fully described in our catalogue 


JAMES SWIFT & SON LTD. 113-115a CAMBERWELL ROAD, LONDON, S.E.5 RODney 5441 
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See this 
MINIATURE MIXER 
on Stand No. 13 


1 PINT ‘EASY-TO-CLEAN’ 
‘Z’ BLADED MIXER 


Write for Catalogue of Laboratory Production Models 


WIN K WORTH Telephone 55951 
65 HIGH STREET MIXERS 


STAINES, MIDDLESEX 








Please send for 
Sample folder 250 knew 7 


Ref. J 


~eesnee SAMUEL JONES & CO.1TD 


SEW BRIDGE STREET. LONDON. EC + Fiber Se 6500 





EST. 7€COr 1888 
SS 


Specially designed thermometers for al! 
Laboratory purposes. 

Made in accordance with 1.P., 8.S.1., 
S.T.P.T.C. & A.S.T.M. specifications. 

Short range, short stem, Calori- 
meter and Secondary Reference 
Standard thermometers. 
N.P.L. Certified if 

required. 


Precision Hydrometers 
for Density, Specific 
Gravity and all Arbitrary 

scales. 


Glass sheathed Insulated thermo- 
meters for Chemical purposes. 


Mercury in Steel, Vapour Pressure and 
Bimetallic thermometers. 


G. H. ZEAL wr. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4/5/6. Grams: Zeaidom, Souphone, London 
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NEWNES 


PRACTICAL 
SCIENCE 
BOOKS 


Edited by Jj. Gordon Cook, Ph.D., F.R.I.C. 


Laboratory Distillation Practice 


E. A. Coulson, M.A., D.Sc. and E. F. G Ay se om, D.Sc 
A.R.C.S. (National Chemical Laboratory, D.S1.R.) 25s. net 


Laboratory Glassblowing 
L. M. Parr, M.Inst.B.E. in collaboration with C. A. Hendley 
21s. net 
Low Temperature Techniques 
F. Din, B.Sc., Ph.D., A.R.C.S. and A. H. Cockett, B.Sc. F Inst.P. 
40s. net 
Radiation Counters and Detectors 
Cc. C. H. Washtell (Labgeer Lid.) Zils. net 
Radioisotope Laboratory Techniques 
R. A. Faires and B. H. Parks (/sotoepe School, UK.A_E.A., 
Wantage) 25s. net 


Zone Refining and Allied Techniques 
NN. L. Parr, M.1.Mech.E., F.1.M.( Admiralty Materials Laboratory) 
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TOWERS Electric Ovens and Incubators 


#% All metal construction, rustproofed, cream stove enamel 
finish with chromium plated fittings. 
Totally enclosed heating elements, (guaranteed for two 
years), glass fibre insulation. 
Accurate temperature control with Thermostats individ- 
ually calibrated in degrees centigrade. 


Made in three temperature ranges 35—100°C., 40—200°C. 
and 40—300°C. Available in four sizes and with air 
circulating fan. 


May we send you full specifications and prices? 


Gallenkamb -lowers Supply the World’s Laboratories 


J. W. TOWERS & CO. LTD. A. GALLENKAMP & CO. LTD. 
Victoria House, Widnes. Tel. Widnes 220] Sun Street, London, E.C.2 
Manchester: 36-46 Chapel St., Salford 3. Deansgate 4992 Tel. Bishopsgate 0651 
Stockton-on-Tees: 28 Bridge Road. Stockton 65141 


TAKING THE STRAIN 
OUT OF MICROSCOPY 


The ‘BINAC’ Binocular Eyepiece Attachment 
eliminates the causes of ocular fatigue 

@ Does not diminish resolving power or image quality. 
@ All prisms and lenses coated to increase light transmission. 
@ Independent focussing of right eyepiece. 
@ Enclosed, dustproof mechanism controls interocular separation. 
@ Magnification factor x 1.5. Corrected for 160 mm. T.L. 
@ The ‘BINAC’ can be fitted to any monocular microscope. 


Acquiring up-to-date equipment while keeping within the limits of controlied 
annual expenditure presents many difficulties in budgeting. We are pleased to 
announce that arrangements can now be made for the purchase of any Watson 
equipment over a period of two years 


W. WATSON & SONS LTD 
BARNET . HERTS 
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PPA DPA PP PDPPD PPA P ADP OPO OP GPOOOOOD 


LABORATORY APPARATUS & 
MATERIALS EXHIBITION SHIPS & GLASS” 


Stand No. 30 Yes—Products for which SUNDERLAND 


is World Famous 
GLASS BALANCES We do not supply ships, BUT 


PORCELAIN ioc a 2 
WATER BATHS we can and do supply 


AND PYREX BRAND 
PLASTIC TERYLENE Laboratory and Industrial Glassware 


LABORATORY- COATS AND SCIENTIFIC EQUIPMENT 


WARE APRONS COMPANY LIMITED 
North Bridge Street - Sunderland 


il B O Re O ee al Tel: 59125 


LABORATORIES & APPLIANCE CO. LTD Manufacturers and Suppliers of Glass for 
1 Station Buildings, Catford, London SE6 INDUSTRY & RESEARCH 


Telephone: HIT 2901 








PDI DPD D> < 
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THE INDUSTRIAL APPLICATION 


OF 


pH MEASUREMENT & CONTROL 
by 
D. Colver Nutting, M.B.E., A.R.C.S., B.Sc. 











In a wide variety of industries the measurement and control of pH is a necessity. Typical 
examples of processes are sugar refining, water treatment, ore flotation, etc. 


The author has given a concise treatment of the subject in the five articles now available as a 
bound set of reprints. The underlying principles are reviewed and the derivation of the pH 
scale explained. Methods of measurement and control are detailed, and the application to a 
variety of typical continuous processes is outlined. The problem of close control is dealt with 
by the Author. 


Practical requirements during installation are specified. 








Price 5/- (Post free) 


UNITED TRADE PRESS LTD., 9 Gough Square, London, E.C.4 
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BEECROFT RANGE OF 


PVG PLASTIC BUNGS 


are being used in research departments 


EVERYWHERE 


write or phone for details and samples:- 


BEECROFT & PARTNERS 
RETORT WORKS 10)550) 0, Gu Olen): 
Phone 29686 (3 Lines) 


This unique water still is in use in a number of research establish- 
ments and hospitals where water of the highest purity is essential. 


Price complete with heater and all electrical equipment 
230 volt (a.c. only)—£25. 10s. Od. inclusive of carriage and 
packing in U.K 

Obtainable ONLY from 
L. V. D. SCORAH, M.Sc. 
(Manufacturer of the ‘SCORAH’ Blowpipe). 
44, NORTHFIELD ROAD, KINGS NORTON, 
BIRMINGHAM, 30. Kings Norton 1 885 


June 1960 


(METALLURGISTS) 
SUFFOLK 


Telegrams 


LTD. 
SHEFFIELD 2 


Sheffield 2 


ROAD, 
RETORT 


The SCORAH Automatic Electric 
all glass WATER STILL ( patented) 


Automatic. Can be left on without attention. Heater cur- 
rent cuts off if water supply is interrupted, or inadequate or 
forgotten. When receiver (5 litres capacity) is full, cur- 
rent cuts off. When distilled water is drawn from receiver, 
the still resumes operation until receiver is refilled 


Purity. Electrostatically charged condenser droplets can 
pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 
ensures absence of such contamination 


Efficiency. Heater of Scorah design and manufacture, con- 
sumption 1700 watts, output 2-4 litres per hour (the full 
theoretical yield). Cost 34d. per gallon at Id. per-unit 


Safety. The heating element is out of contact with the feed 
water thus eliminating danger from ‘live’ water supply 
or electrolytic effects or ‘burn out’. 


Assembly. No retort stands or clamps are required. The 
24° diameter ball joint gives a strainless set-up. Outlet 
cap on boiler for quick periodical drain-off of sediment 
The still may be installed on a shelf or platform about 
1 ft. above bench level near a sink and enclosed in a trans- 
parent plastic cover to keep out dust. Phoenix heat- 
resisting glass. Interchangeable ground glass joints 
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LABORATORY APPARATUS & 
MATERIALS EXHIBITION 


Stand No. 30 


GLASS 

PORCELAIN 

AND 

PLASTIC 

LABORATORY- 
WARE 


BALANCES 


WATER BATHS 


TERYLENE 
COATS AND 
APRONS 
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SHIPS & GLASS” 


Yes—Products for which SUNDERLAND 
is World Famous 


We do not supply ships, BUT 


we can and do supply 


PYREX BRAND 


Laboratory and Industrial Glassware 


SCIENTIFIC EQUIPMENT 


COMPANY LIMITED 





Sunderland 


North Bridge Street 


i bo Oo R ©’ Ay, Tel: 59125 


LABORATORIES & APPLIANCE CO. LTD 
1 Station Buildings, Catford, London SE6 


Telephone: HIT 2901 


Manufacturers and Suppliers of Glass for 


INDUSTRY & RESEARCH 
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THE INDUSTRIAL APPLICATION 
OF 

pH! MEASUREMENT & CONTROL 

D. Colver Nutting, iol A.R.C.S., B.Sc. 








In a wide variety of industries the measurement and control of pH is a necessity. Typical 
examples of processes are sugar refining, water treatment, ore flotation, etc. 


The author has given a concise treatment of the subject in the five articles now available as a 
bound set of reprints. The underlying principles are reviewed and the derivation of the pH 
scale explained. Methods of measurement and control are detailed, and the application to a 
variety of typical continuous processes is outlined. The problem of close control is dealt with 
by the Author. 


Practical requirements during installation are specified. 


Price 5/- (Post free) 


UNITED TRADE PRESS LTD., 9 Gough Square, London, E.C.4 
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BEECROFT RANGE OF 


PVG PLASTIC BUNGS 


are being used in research departments 


EVERYWHERE 


write or phone for details and samples:- 


BEECROFT & PARTNERS (METALLURGISTS) LTD. 
RETORT WORK SUFFOLK HOUSE, SUFFOLK ROAD, SHEFFIELD 2 
Phone: 29686 | > Telegrams RETORT' Sheffield 2 


The SCORAH Automatic Electric 
all glass WATER STILL (patented) 


Automatic. Can be left on without attention. Heater cur- 
rent cuts off if water supply is interrupted, or inadequate or 
forgotten. When receiver (5 litres capacity) is full, cur- 
rent cuts off. When distilled water is drawn from receiver, 
the still resumes operation until receiver is refilled 


Purity. Electrostatically charged condenser droplets can 
pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 
ensures absence of such contamination 


Efficiency. Heater of Scorah design and manufacture, con- 

sumption 1700 watts, output 2-4 litres per hour (the full 

theoretical yield). Cost 34d. per gallon at Id. per unit 
This unique water still is in use in a number of research establish- 


ea Rye Safety. The heating element is out of contact with the feed 
: spitals w water of the highest purity is essential. 
ments and hoopitals whase we . P water thus eliminating danger from ‘live’ water supply 


Price complete with heater and all electrical equipment or electrolytic effects or ‘burn out’. 


2 a.c ~£25. 10s. Od. inclusive of carriage and 
ser ocgp te to aaa in L K. ’ Assembly. No retort stands or clamps are required. The 


oe 24” diameter ball joint gives a strainless set-up. Outlet 
Obtainable ONLY from cap on boiler for quick periodical drain-off of sediment. 


L V D SCORAH, M Sc The still may be installed on a shelf or platform about 
. >. . . . 


nite : 1 ft. above bench level near a sink and enclosed in a trans- 
(Manufacturer of the ‘SCORAH’ Blowpipe). parent plastic cover to keep out dust. Phoenix heat- 


44, NORTHFIELD ROAD, KINGS NORTON, ‘essting glass. Interchangeable ground glass joints 
BIRMINGHAM, 30. Kings Norton 188 5 
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POUNDED 


THE HAWKSLEY 
MICRO-HAEMATOCRIT 
CENTRIFUGE 

A new, high- 

speed centri- 

fuge specially 

designed to 

give complete 

cell packing in 

five minutes 

using a micro 

} quantity of 

capillary or 

venous blood. 





The 

FIRST Journal 
in the field of 
AUTOMATION 


Automation is inevitable and its 
applications have already spread 
through many industries. The 


latest information on new mach- 
ines, instruments, components and 
accessories is vital to our industrial 
future. AUTOMATION and 
AUTOMATIC EQUIPMENT 
NEWS contains authoritative art- 
icles and all news relating to the 
technical, political, economic and 
social aspects of automation and 
is published monthly. 


Your usual supplier of Hawksley products 
will gladly give full details 


HAWKSLEY & SONS LIMITED 
LONDON, ENGLAND 



































INSTRUMENT 


GEARS 


PRECISION MACHINE CUT 


Annual Subscription £2. 2s. 





Send your order to 


UNITED TRADE 
PRESS LIMITED 


9 Gough Square, Fleet Street, 
London, E.C.4 


SPENCER 


COMPONENTS 
5 HIGH STREET, 
KINGS HEATH, 
BIRMINGHAM . 14 
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STEREOSCOPIC BINOCULARS 


The many applica- 
tions in industry and 
science for which this 
type of microscope is 
suited are fully ex- 
plained in a booklet, 
post free on applica- 


tion. 


R. a J. BECK LTD. 
69-71 MORTIMER STREET, LONDON, W.1 











introducing 


JSAYTEC 


REGISTERED TRADE MARK 
Graduated Laboratory Glassware 


“JAYTEC” volumetric glassware is speci- 
ally designed for the commercial/technical 
user requiring fast dispensing accurate 
instruments for quick use. 


A sample box of “JAYTEC” graduated glassware 
comprising one each of 100ml cylinder, 50ml flask, 1ml 
measuring pipette, 10ml measuring pipette and a 10ml 
bulb pipette can be obtained from your usual labora- 
tory supplier for only 16s. $d. complete as a special 
trial offer. 


Please write to us if any difficulty is experienced in 
obtaining supplies, and your requirements will be 
given immediate attention. 


A full descriptive Price List leaflet can be had on request from 
the sole manufacturers: 


F. R. JONES LIMITED of 
24GASKIN STREET, LONDON, N.1 





DO YOU KNOW 


That the Adelphi Bottle 
Washer can wash almost 
anything from a Hypoder- 
mic Needle to a Carboy. 
This is done by means of 
interchangeable Nozzles 
and a Foot-Operated ver- 
sion for delicate glass 

Full details of this and our 
Bottle Filling Equipment, 
Mixers, Stainless Steel Ware 
and Sintered Stainless Steel 
Filters will be sent gladly on 

request. 


Foot-Operated 
No. 2 Bottle 
Washer 


ADELPHI MANUFACTURING CO., LTD. 


Pharmaceutical and Laboratery Equipment Specialists 


20/21 Duncan Terrace, London, N.1 
Terminus 2959 and 9459 


_ Simnnns 


(ooke froughtoné 





ALL 
THE LATEST 
DEVELOPMENTS 


in instrumentation * 





will be found in the following publications . . . 


*INSTRUMENT PRACTICE A monthly journal 
covering the whole field of instrument technology 
and instrumentation. Annual subscription U.K. 
50s., U.S.A. and Canada 8 dollars 50. £3 sterling 
all other countries, post free 


*RADIO & ELECTRONIC COMPONENTS A 
monthly journal dealing in a specialist manner 
with the design, manufacture, testing and applica- 
tion of radio and electronic components. Each 
issue contains a number of technical articles, 
details of new components, news of activities in the 
industry and so on. Annual subscription 42s. U.K., 
U.S.A. and Canada 7 dollars. All other foreign 
countries 50s. sterling, post free 


*AUTOMATION & AUTOMATIC EQUIP- 
MENT NEWS A monthly journal devoted to the 
technical, political, economic and social aspects of 
automation. Annual subscription U.K. 42s 
U.S.A. and Canada 7 dollars. All other foreign 
countries 50s. post free 


"COURSE IN INDUSTRIAL UNSTRUMENT 
PTECHNOLOGY By J. T. Miller, B.Sc., F.Inst.P 


Complete sets bound in paper cover. 20s 


*THE INSTRUMENT MANUAI rHIRD 
EDITION The only reference work and guide to 
industrial instruments and instrumentation pub- 
lished in Great Britain. £5 5s 


*LABORATORY PRACTICE A monthly journal 
devoted to every kind of laboratory, research, 
contro! and teaching. Annual subscription U.K 
45s. U.S.A. and Canada 7 dollars. All other 
foreign countries 50s. post free 
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Published by 
UNITED TRADE PRESS LTD 


9 GOUGH SQUARE, FLEET STREET, 
LONDON, E.C.4, 


Telephone: FLEet Street 3172-7 
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A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 


By 
J. T. MILLER, B.Sc., F.inst.P. 


So great has been the demand for reprints of Mr. 
Miller's Course in Industrial Instrument Technology 
that the supply was soon exhausted, and a more 
convenient new edition, produced by the photo- 
litho process and bound in stout paper covers, is 
now available. 
CONTENTS 

. Basic Elements or Mechanisms. 

. Diaphragms. 

. U.Tube Manometers. 

', Flow Metering Elements for Fluids in Pipes. 

', Flow Metering Elements for Fluids in Pipes 

(continued ). 


‘I. Measuring Instruments for Differential Flow 
Elements. 


. Flow Measurement: Integration from Diff- 
erential Pressure Instruments. 


Area Meters: Rotameters and Flowrators. 


.. Anemometers, Electrical Flow Meters and 
Quantity Meters. 


.. Electrical Methods. 


(I. Electrical Methods (continued ): Resistance 
Thermometers. 


. Radiation Temperature Measuring Instru- 
ments. 


Humidity Measurements. 


', Industrial Electronic Instruments for the 
Measurement (and control) of Tempera- 
ture, Pressure, Flow, etc. 


XV. Electronic Instruments (continued ). 
XVI. Automatic Control. 
XVII. Automatic Control (continued ). 
XVIII. Automatic Control (continued ). 


Price 20/- post free 


Send your order to: 


UNITED TRADE PRESS 
LTD. 
9 GOUGH SQUARE 


FLEET STREET LONDON E.C.4 
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WE HAVE GROWN—LARGER PREMISES AND LARGER STOCKS. 
ON APPROVED LIST AS CONTRACTORS TO CROWN AGENTS, 
MEDICAL RESEARCH COUNCIL, LONDON COUNTY COUNCIL ETC. 


C. E. PAYNE & SONS LTD. 


131 Clapham High Street, London, S.W.4 
MACAULAY 7107/8 


‘The Technician who knows takes ““PAYNES” to buy economically 
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The Laboratory Suppliers 
SOLMEDIA LTD. 
Est. 1910 
Bacteriological Media. Chemicals. Stains. Indicators. Dyes 


Standard and Reagent Solutions 
Sets of Permitted and Non-Permitted Dyes for Foodstuffs 


EMIL—-EXELO—PYREX—MONAX— DAVISIL—-QUICKFIT 
& QUARTZ 


Brushes. Wire Baskets. Specimen Jars. Analytical Weights, 
Stainless Stee! Staining Racks a Speciality 


SOLMEDIA LTD. 
35 Orford Road, Walthamstow, London, E.17 


Telephone: COPpermill 2485 





MICHROME STAINS 


& Reagents for Microscopy, Histochemistry, etc 
Adenosin. Carminic Acid. Cytase. Fettrot. Giemsa. Janus green 
Lacmoid. Leishman. Pyronin. Thionin. Lipase. Mannitol 
Ribonuclease Toluidine blue TPN. Urease. etc 
TRIFALGIC ACID, for cytology chromosomes, etc. (ref. Jrish J 
Med. Science, April 1960, pages 182-6) 
62 page Catalogue available on request 
New books by Edward Gurr 
ENCYCLOPAEDIA OF MICROSCOPIC STAINS 
500 pages Royal 8vo., price 95/- 
Methods of Analytica! Histology and Histochemistry’ 334 pages 
Roy. 8vo., price 70 


EDWARD GURR LTD., 


42, Upper Richmond Road West, London, $.W.14 


























CLASSIFIED ADVERTISEMENT 


If you want to emphasise your firm's services or equipment; if you wish to adver- 

tise a vacant situation, buy or sell equipment, the Classified Advertisement 

columns of ‘LABORATORY PRACTICE’ will prove a valuable medium for your 
announcement—and bring results quickly. 


Situations Wanted — 4d. per word, minimum 6/- 
Situations Vacant — 6d. per word, minimum 10/- 
Capacities Available — 6d. per word, minimum 10/- 
Services Available — 6d. per word, minimum 10/- 
Business Opportunities — 6d. per word, minimum 10/- 


Rates for other advertisements may be had on application to: 


Classified Advertisement Dept., 


LABORATORY PRACTICE 


9 Gough Square, London, E.C.4 
Telephone: Fleet Street 3172 
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CLASSIFIED ADVERTISEMENTS 


continued from page 464 UNIVERSITY OF QUEENSLAND 


DEPARTMENT OF BACTERIOLOGY 


Applications are invited for the following positions in the Department 
of Bacteriology. 

(a) Senior Laboratory Technician (Male): Salary £A1,485/£A1,605 
p.a. Applicants should not be less than 27 years of age and, if a non- 
graduate, must hold the Diploma of Laboratory Technology or its 
equivalent. The appointee will be required to undertake supervision of 
the Departmental! culture collection, and to carry out taxonomic 
research under the supervision of the Head of the Department. A 
detailed programme of culture maintenance has been introduced which 
provides adequate time for research associated with the collection. The 
applicant will be aided by a laboratory assistant, and will have access 
to advanced research facilities. He will also be required to take part 
in instruction to other technical staff. 











SITUATIONS VACANT 


LABORATORY ASSISTANT is 

required to do interesting work of a 
biochemical nature in congenial sur- 
roundings. ‘O° level in Chemistry is the 
minimum qualification and either ‘A’ 
level chemistry or relevant laboratory 
experience are desirable assets. Apply to 
Mrs. J. M. Hurst, Imperial Chemical 
Industries Limited, Personnel Service 
Section, Akers Research Laboratories, 
The Frythe, Welwyn, Herts. 


ABORATORY ASSISTANT re- 

quired for the Unilever Organization 
for research/development work. O.N.C., 
H.N.C., or G.C.E. (A) chemistry and 
physics, with previous experience in pre- 
parative organic chemistry. Hours 9 a.m. 
to 5.15 p.m. Monday to Friday. Apply 
in writing to Personnel Manager, Pro- 
prietary Perfumes Ltd., 117-121 Grange 
Road, London, S.E.1. 

UNIVERSITY OF ADELAIDE 

TECHNICAL ASSISTANT 
in the Department of Dental Pathology 
in the Dental School 

Applications are invited for the above- 
mentioned appointment. The assistant 
will be required to carry out all forms of 
histological preparation of specimens 
for microscopic study. It is desirable that 
an applicant hold a certificate of having 
completed a recognised course of train- 
ing for laboratory technicians. 

Salary scale: Male, £A1,020-30-1,200; 
Female, £A765-224-900. The technical 
Assistant will be eligible for admission 
to the Ancillary Staff Superannuation 
Scheme after one year’s service. 

In the case of a successful candidate 
from the United Kingdom, arrange- 
ments can be made for assisted passages 
to Australia under the Commonwealth 
Migration Scheme. 

Any further information desired will 
be supplied on application to the Regis- 
trar 

Applications in writing, giving par- 
ticulars of age, marital status, qualifica- 
tions and experience, and the names and 
addresses of two referees of whom con- 
tidential enquiries may be made, should 
be sent to the Registrar, The University 
of Adelaide, Adelaide, South Australia, 
not later than 30th June, 1960. 


BUSINESS OPPORTUNITIES 


~ LECTRONIC INSTRUMENTS and 
Devices made to your requirements. 
Design work undertaken. Special appli- 
cation and ‘One only’ orders welcomed. 
Quotations gladly given. Why not discuss 
your problem with us? Vacuum Elec- 
tronic Ltd., 35 Sackville Street, London, 
W.1. Telephone: Regent 6404. 


TTENTION Manufacturers of 
Scientific Instruments and Labora- 
tory Supplies. Our expanded facilities 
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research and teaching. 
(c) Senior Laboratory 


technical staff. 
Applications stating age, 





(b) Laboratory Technician: Salary £A1,305/£A1,455 p.a. for male or 
£A1,095/£A1,245 p.a. for female plus £A100 in the case of a university 
graduate. The appointee should have had extensive experience in 
micro-analytical procedures in organic or bio-chemistry, and have had 
experience in micro-biological procedures, and hold a Diploma or a 
Degree in this field. He will be required to undertake investigations 
into the nature of by-products by micro-organisms as part of a general 
programme directed towards broadening our approach to taxonomic 


Assistant: 
male or £A920/£A995 p.a. for female. Applicants must hold the 
Diploma of Laboratory Technology or its equivalent, and be 
thoroughly conversant with routine procedure in clinical diagnostic 
bacteriology. The duties will consist of organization of and preparation 
of materials for practical classes in medical and dental bacteriology 
under the guidance of a graduate demonstrator and assisted by other 


ualifications, experience and other 


relevant information should be forwarded to the Registrar, University 
of Queensland, Brisbane, Australia as soon as possible. 
information will be supplied upon request. 

C 


Salary £A1,130/£A1,205 p.a. for 


Further 


J. CONNELL, Registrar 








allow consideration of additional lines 
for exclusive distribution in the Western 
Hemisphere. In answering please include 
descriptive literature and price lists. 
Schuco Scientific, Division of Schueler 
& Company, 75 Cliff Street, New York 
38, U.S.A. 





A NEW completely revised and enlarged 
SECOND EDITION 
MILK TESTING 
by J. G. DAVIS, D.Sc., Ph.D. (Lond.),F.R.1L.C. 
Demy 8vo. Cloth Bound 30s. Net Illustrated 
CONTENTS 

Titles ef Sections 

1. Sampling; 2. Physical Tests; 3. Chemical 
Tests ; 4. Biochemical Tests; 5. Bacteriological 
Tests; 6. Miscellaneous Tests; 7. Other Pro- 
ducts: Cream, homogenized milk, sterilized 
cream, sterilized milk; 8. Tests in Scotland; 
9. Organization of Dairy Control Laboratory 
New Sections include: Antibiotics; Aschaffen- 
burg-Mullen phosphatase test; Clot-on-boil- 
ing (temperature-compensated) test; Cream; 
Drop technique for microbiological counts; 
Lactic acid; Methods of detection of B 
cereus (bitty cream organism), Salmonella 
and Staphylococcus; Selective media; Steril- 
ized milk; Taints; Tetrazolium 

DAIRY INDUSTRIES LTD. 
9 Gough Square, Fleet St., London, E.C.4. 











SERVICES AVAILABLE 
LECTRIC FURNACES—For all 
laboratory and production purposes. 

500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 


LABORATORY PRACTICE 


ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex 


NTI-Corrosive Polythene Coated 

Terry-Type Clips—Red or Blue. 
Complete pack of 108 assorted Spring 
Clips 4-in. to l-in. at 45/- per pack. 
From Jencons of Hemel Hempstead. 


NOTICES 
RE You Interested In Animals 
Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 7A Lamb’s Conduit 
Passage, London, W.C.1. 





Sole Manufacturers of 
GURR’S 
(Regd. Trade Mark) 


MICROSCOPICAL STAINS 
& REAGENTS 


GEORGE T. GURR, LTD. 
136-138 New Kings Road, LONDON, S.W.6 








When replying to any of these advertise- 
ments please mention Laboratory Prac- 
tice. It is a courtesy the advertiser 
appreciates. 
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Index to Advertisers 


Adelphi Manufacturing Co. Ltd. 
Aimer Products, Ltd. 

Anderman & Co. Ltd. .. 

Armour Pharmaceutical Co. Ltd. 
Associated Electrical Industries Ltd. . . 
Astell Laboratory Service Co. Ltd. 
Atlas Nigeria Limited - 
Baird & Tatlock (London) Ltd. 
Barcham Green, J. Ltd. 
Barlow-Whitney Limited 

Beck, R. & J. Ltd. 

Beecroft & Partners, Ltd. 


Boro Laboratories & Appliance Co. Limited 


British Drug Houses Ltd., The 
British Electrical Resistance Co. Ltd. 
Camlab (Glass) Ltd. 

Catalin Ltd. ; 
Classified Advertisements 
Cooke, Troughton & Simms Ltd. 
Cox, Alfred, Ltd. 

Cromar White Ltd. 

Cuthbert, Ralph, Ltd. .. 
Cygnet Joinery Ltd. 

Datum Metal Products, Ltd 
Davey & Moore, Ltd. .. . 
Degenhardt, A. H. & Co. Lid 
Difco Laboratories, Inc 
Distillers Co. Ltd., The 
Electrothermal Eng. Ltd. 

Elga Products Ltd. 

Elliott, H. J., Ltd. 

Endecotts (Filters) Ltd. 
Engelhard Industries, Ltd. 

Esco (Rubber) Ltd. 

Evans Electroselenium, Ltd. 
Fielden Electronics, Ltd 

Flaig, W. G. & Sons, Ltd. 
Gallenkamp, A. & Co. Ltd. 
Gerrard, T. & Co. Ltd. 
Glasindustrie Pieterman, N. V. 
Grant Instrumenis 

Griffin & George, Ltd. .. 

Gurr, Edward, Ltd. 

Gurr, George, T., Ltd. .. 
Hawksley & Sons, Ltd. 
Hearson, Charles & Co. Ltd. .. 
H.M.C., Ltd. i 

Hone, F. J. & Co. Ltd. 

Hopkin & Williams, Ltd. 
Howell-Darling Industries, Ltd. 
International Combustion Products, Ltd. 
Isopad, Ltd. 
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CLASSIFIED 
ADVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 44. per word. Minimum 6s. All other 
advertisements, 6d. per word minimum of 10s. Semi-display advertisements 4s. per line, minimum £2. 
Display advertisements at tariff races. Box Numbers count as four words. Replies forwarded 1s. extra. 
Replies to Box Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street, 


London, E.C.4. 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think 
proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 


should an error be made the Proprietors will not hold th 


OFFICIAL APPOINTMENTS 


ABORATORY TECHNICIAN 

(male) required by East African 
Veterinary Research Organization, East 
Africa High Commission on probation 
and pensionable establishment. Salary 
{including Inducement Pay) according to 
experience in scale £813 rising to £1,566 
a year. Outfit Allowance £30. Free 
passages. Liberal leave on full salary 
after each tour of 36 months. Candidates 
between 24 and 40, should be A. or 
F.1.M.L.T., preferably in Bacteriology, 
with considerable laboratory experience 
of bacteriology or virology. Duties will 
include research work and preparation 
of vaccines. Write to the Crown Agents, 
4 Millbank, London, S.W.1. State age, 
name in block letters, qualifications and 
experience and quote M3B/53074/LAQ. 


ABORATORY MAINTENANCE 

SUPERINTENDENT required by 
the West African Building Research In- 
stitute, Accra, Ghana, for two tours of 
12—-24 months in first instance. Salary 
in scale £1,040 rising to £1,280 a year 
Commencing salary according to ex- 
perience. Gratuity at rate £150 a year 
Outfit allowance £60. Free passages for 
officer, wife and up to three children. 
Allowance up to £300 a year towards 
cost of children’s education outside West 
Africa. Liberal leave on full salary. 
Candidates must have considerable 
experience in maintaining or fabricating 
apparatus in a laboratory or 
H.N.C, in Produc- 


scientific 
workshop, O.N.C., 
tion Engineering or C. & G. cert. in 
Workshop Technology an advantage 
Write to the Crown Agents, 4 Millbank, 
London, S.W.1. State age, name in 
block letters, full qualifications and 
experience and quote M3C/53008/LAQ. 


ABORATORY TECHNICIAN 

required by East African Trypano- 
somiasis Research Organization, East 
Africa High Commission for one tour 
36 months in first instance either (a) on 
probation for pensionable establishment 
or (b) on contract with gratuity at rate 
134 per cent of total salary drawn. 
Salary (including Inducement Pay) 
according to experience in scale £813 
rising to £1,566 a year. Outfit Allowance 
£30. Free passages. Liberal leave on full 
salary. Candidates, between 21 and 40, 
should have A.I.M.L.T. or adequate 
experience in a clinical pathology labora- 
tory; experience in clinical chemistry an 


bie in any way for same. 





advantage. Women candidates must be 
single. Write to the Crown Agents, 4 
Millbank, London, S.W.1. State age, 
name in block letters, qualifications and 
experience and quote M3B/52927/LAQ. 


LABORATORY 
MAINTENANCE SUPERINTENDENT 


Required by the WEST AFRICAN 
BUILDING RESEARCH INSTI- 
TUTE Accra, Ghana, for two tours 
of 12—24 months in first instance. 
Salary scale £1,040 rising to £1,280 
a year. Commencing salary accord- 
ing to experience. Gratuity at rate 
£150 a year. Outfit allowance £60. 
Free passages for officer, wife and 
up to three children. Allowance up 
to £300 a year towards cost of child- 
ren’s education outside West Africa. 
Liberal leave on full salary. Candi- 
dates must have considerable 
experience in maintaining or 
fabricating scientific apparatus in a 
laboratory or workshop, O.N.C., 
H.N.C. in Production Engineering 
or C. & G. cert. in Workshop 
Technology an advantage 


Write to the Crown Agents, 4 Mill- 
bank, London, S.W.1. State age, 
name in block letters, qualifications 
and experience and quote M3C 
§3008/LAQ. 


SITUATIONS VACANT 


VANS MEDICAL LIMITED. The 

services of a Pharmacological Assis- 
tant are required at the Evans Medical 
Research Laboratories. Applicants 
should be experienced in general labora- 
tory techniques for the evaluation of 
drug action and the person appointed 
will take part in an expanding pro- 
gramme of research and development. 
The laboratories have recently been 
completed, and working conditions and 
prospects are excellent. Pension Scheme 
with Life Assurance, 5-day week. 
Applications to Deputy Managing 
Director, Evans Medical Limited, Speke, 
Liverpool, 24. 





LABORATORY 
ASSISTANTS 


WO LABORATORY Assis- 

tants with minimum qualifica- 
tion of G.C.E. in Mathematics, 
Physics and Chemistry, but pre- 
ferably National Certificate in 
Chemistry, are required for Works 
Laboratory in the Manchester 
area for duties in soapmaking and 
oils and fats chemistry. 


Applications should be addres- 
sed to Box 128 








CLASSIFIED ADVERTISEMENTS 
continued on page 462 











SENIOR ASSISTANT SCIENTIFIC 
required at 

ENERGY RESEARCH ESTABLISHMENT 
HARWELL 


to give practical assistance to scientists or engineers in the Controlled 
Thermonuclear Reactions Division in the detailed work of construction 
observation and testing of experimental equipment in the laboratories. 
The work of the Division includes the following subjects :— 
and SWITCHING, 
SUPPLIES, VACUUM TECHNOLOGY, STRONG 
FIELDS, ELECTRONICS CIRCUITRY, CONTROL and INSTRU- 
MENTATION, HEAT TRANSFER, SPECTROSCOPY and MICRO- 


ATOMIC 


ENERGY STORAGE 


WAVE TECHNIQUES. 


Applicants should be at least 27, have practical ability and have had 
experience in a physics or electrical laboratory. O.N.C. or G.C.E. at 
‘O’ level in four subjects desirable. 

Salary: £825—£1,105 p.a. 
Housing and superannuation scheme. 


Send POST CARD for details to 
(1673/120), U.K.A.E.A., A.E.R.E., 





HIGH VOLTAGE 
MAGNETIC 


Senior Recruitment Officer 


Harwell, Berks. 








Published by the Proprietors, UNITED TRADE PRESS, LTD., 9 Gough Square, Fleet Street, London, E.C.4, and printed at THE GRANGE PRESS, 


Southwick, Sussex 
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microbiological reagents and media 


PEPTONES 


and 
HYDROLYSATES 


for Microbiological Culture Media 


Difco peptones and hydrolysates are prepared to meet the 
diversified nutritional and biochemical requirements of 
microorganisms. A single peptone cannot provide the essen- 
tial nitrogenous nutriments for all cultural and metabolic 
processes. Difco peptones and hydrolysates have been 
developed to meet the various requirements for micro- 
biological procedures including growth, preparation of 
toxin and vaccines, and for the study of microbial 
metabolism. 


BACTO-PEPTONE BACTO-TRYPTONE 
BACTO-TRYPTOSE * BACTO-CASITONE 
PROTEOSE PEPTONE +- BACTO-CASAMINO ACIDS 
PROTEOSE PEPTONE NO. 3 
BACTO-CASAMINO ACIDS TECHNICAL * NEOPEPTONE 
BACTO-VITAMIN FREE CASAMINO ACIDS 


Over 60 years’ experience assures 


UNIFORMITY - STABILITY - ECONOMY 


Difco Laboratories 


Prompt delivery from U.K stock. Write for Difco Manual and technical 
leaflets to the sole agents 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, BSSEX, ENGLAND 
Branches in London, Manchester and Glasgow Agents throughout U.K. and all over the world 


complete /aboratory service 
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LABORATORY PRACTICE 


eo l-s- Mam alel-Jel-lale|-1a) amma -t-lellalel— 


io] am eial- tae) e\-laml elg-\-t-10] a 


Ib/in? 
CENTIGRADE 


late Mn (-Yanlel-le-tabla- 


COMPLETE RANGE OF 


UTOCLAVES 


FOR THE MODERN LABORATORY 


The single gauge on each of the new BTL ‘Bara’ 

autoclaves is angled for easy reading and shows chamber 
pressure and temperature independently. A B.T.L. regulator 
maintains set pressure to within + 4 lb. per sq. in., and a 
safety valve limits maximum pressure to 28 Ibs. per sq. in 
A perfect seal is obtained with easy hand-tightening 

of the heat-insulated lid handles. The autoclaves are 
convenient and safe in use and each autoclave is provided 
with a test certificate. 

The range comprises vertical and horizontal models in 
various sizes. Heating of the standard models is normally by 
gas or electricity. Autoclaves conforming to B.S. 2646:1955 
are also available. Please write for full details. 


complete 
laboratory 
service 


LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Agents throughout U.K. and all over the world 
TAS BT 54 


BAIRD & TATLOCK 


Branches in London, Manchester and Glasgow. 
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